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Office of the State Board of Health, )

December 31, 1880.
j

To His Excellency, Frederick W. Pitkin , Governor of Colorado :

Sir : We' have the honor to submit herewith addresses, papers

upon public health, and statements of the sanitary condition of State

institutions, as the annual report of the State Board of Health for 1879

and 1880.

The appropriation made to us by the last Legislature having been

insufficient for our needs, we were unable to publish the proceedings

of our third annual meeting, so the present volume represents a part

of the work of the Board during the past two years.

W. EDMUNDSON, President.

F. J. BANCROFT, Secretary.
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Report of the Secretary,
i879 .

CHARLES AMBKOOK, M. D.

To the Colorado State Board of Health:

Gentlemen : I have the honor to report the work of the secretary's

office since the twenty-second day of January, 1878, the date of my
taking charge.

SECOND ANNUAL REPORT.

The second annual report has been prepared, and twelve hundred

copies of it printed ; of which number nearly three hundred have been

distributed by mail to other State Boards of Health, local Boards,

public libraries, medical societies, periodicals, and persons applying

for them, over one hundred sent by express to persons entitled to

them, principally members of this Board, and about one hundred and

fifty given to people applying for them in person at the secretary's

office, leaving fifty of the six hundred in the hands of the secretary.

The balance of the number printed were placed in the hands of the

president of the Board.

CORRESPONDENCE.
%

The correspondence of the office has been varied and extensive
;

over one thousand communications, exclusive of the sending off* of the

second annual report, have been mailed during the past sixteen months.

Of the communications received, those of the Tennessee State Board,

and those of the National Board require more especial consideration,

and are laid before the Board.

OZONE.

The gentlemen now taking ozone observations for this Board are

Willing to continue the same on being furnished with the test slips,

blanks for recording the observations, and postage as before. Should
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the Board wish the work to be continued, a new supply of blanks will be

needed, and it woiild be desirable to make a few changes in the

blank, in order that it may conform with that used by the U. S. Signal

Corps, with the additions that our local wants require.

The U. S. Signal Corps must for a long time be our main reliance in

ozone observations
;
principally because they alone are possessed of the

necessary instruments for the observations of the accompanying mete-

orological phenomena without which the ozone observations lose the

greater part of their value. Here I would suggest that some remunera-

tion should be accorded each observer, for we may not always have such

generous workers as Sergeant James A. Barwick, or as self-sacrificing

as Sergeant A. C. Dobbins of the Denver Station, or Corporal Rufus

Choate of Pike's Peak, not to pass without mention E. S. Nettleton,

Esq., of South Pueblo, voluntary observer U. S. Signal Corps, who has

taken continuous observations for this Board since March, 1 878. In ad-

dition to the above mentioned gentlemen, there are at the present

time taking observations, A. N. Fuller, Esq., at Hermosa, La Plata Co.

and Colorado College, at Colorado Springs, whose reports are made

punctually, and the data there accumulating will in the future, prove of

great value. During portions of the year 1878, ozone reports were re-

ceived from the State Penitentiary at Boulder, Dr. Ambrook of the

same place, and Prof. F. I. Annis of Greeley.

VITAL STATISTICS.

Under the provisions of sec. 6, of the act creating the Board, and

sec. 38, 39, 40 and 42, chapter 82, General Laws, the authority to col-

lect vital statistics is given, and by sec. 41, same chapter, the auditor

of the State is required to prepare and distribute the blanks for birth

and death reports, while the reports are to be made to the State

Board of Health. To insure the success of the reports, jt seemed that

the secretary of the Board would be the best one to see to the distrib-

ution of the blanks, and keep a supply in the hands of the clerks of the

local Boards of Health, in order that there might be no delays. A
proposition to that effect was made to our late State Auditor, Mr. D.

C. Crawford, and as it accorded with the terms of sec. 4 of the act

creating the Board, he consented to it, and did all in his power to fa-

cilitate the work ; consequently the secretary had personal control of

the distribution of the blanks, and, for each quarter of the year 1878,

they were faithfully distributed. With the exception of the city of

Denver, and the counties of Boulder, Douglas, and Bent, that prac-

tically was the last of them ; some counties paid no attention to
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them, or to the communications sent in regard to them ;
others expressed

a willingness to co-operate in the work, but failed to do so, while

many more complained of the apathy, and in fact, total disregard of

the law, on the part of the medical profession ;' hence, it is a mere

form to state that outside of the exceptions mentioned, vital statistics

of our State for the year 1878, and thus far for the year 1879, are not

in existence, and the laws in regard to them are dead letters.

Relying upon the public spirit of the medical profession, a blank

was devised to enable this Board to have a report of sickness, inde-

pendent of the deaths, and, in order that it might entail as little .labor

as possible, upon those who chose to make this voluntary report of

cases treated, it had a list of all diseases that were likely to occur,

and in that way saved the physician the trouble of writing in the

names, or of hunting up the same. With the exception of a few

physicians, that was the last of the blanks distributed. A "pulmon-

ary disease" blank, on which it was designed to gather reports of the

cases that recovered their health by a residence in this climate, was

prepared and distributed, with but little better results than the rest.

The inference is irresistible. It matters but little whether it is the

State by a law, or a Board, or private enterprise that attempts to col-

lect medical statistics, the result is the same. It will undoubtedly

take time and incessant drumming to obtain reports of value ; while

so large a part of our State remains sparsely settled, physicians must

of a necessity, be as roving as their patients, arid vote it a bore to

make reports for which there is no remuneration.

From experience, I think that a sanitary report could be obtained

from the different town and county authorities, provided it was made
as in other States, upon a blank with specific questions, and spaces

for answers to be written in. That method saves trouble to those

making the report, secures uniformity and method, so that the

report when filed, will make a complete record of the locality, and

in future years will be valuable to trace its endemic diseases and re-

sults of climate upon its inhabitants. I am fully persuaded that a re-

port of this nature could be obtained every three months from each

town and county in the State, if the proper blank was prepared.

LIBRARY.

The Library consisting of reports from other State Boards of

Health, local organizations and congressional documents, has in-

creased to some seventy volumes.
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The question of allowing the actual expenses incurred by each

member in attending the session of this Board has been broached, and

it would seem that it would be a legitimate expenditure. It is custom-

ary all over the United States, and certainly the State of Colorado

would be willing to pay actual expenses of the members as long as

they give their time and work for nothing ; and another question is,

whether the Board would not as an organization, become much better

acquainted with the wants of the different sections of the State, if it

held its meetings at different places ? An incidental advantage to be

gained, would be, that the loss of time would fall equally upon each

memtfer, and not cost any more than it now does, where two-thirds of

the Board have to go to one-third. By the proposed plan, the profession

and local sanitary authorities would be more likely to take an interest

in State medicine, and assist the Board in its work.

FINANCIAL REPORT.

The expenses of the Board since my being placed in charge of the

secretary's office, have been as follows :

Paid for printing blanks, circulars, letter heads, etc $ 65 00

Postage for mailing 268 copies Second Annual Report 1 1 73

Postage on communications sent 23 77

Postage deficient on communications received > 41

Postage advanced to correspondents 9

1

Registry fees on letters and packages sent 90

Box rent at Postoffice ' ' 2 67

Case for keeping records, blanks, books, etc 12 25

Ozone apparatus and materials for making test slips 9 IO

Map of Colorado 5°

Telegrams 95

Cartage 1 00

Expressage 7 00

Office stationary, wrapping paper, twine, etc, 3 OO

Total office expenses for sixteen months $140 04

Printing 1,200 copies Second Annual Report $350 00

Paid Secretary 100 00

Total $59° °4

Respectfully submitted,

CHARLES AMBROOK, M. D.,

Secretary.



Annual Address of the President.

.879.

F. J. BANCROFT, M. D.

Gentlemen : I am glad to welcome you to this, our third annual

meeting, and to the personal pleasure of greeting you, is added the grati-

fication of feeling that already the noble work in which we are engaged

is bearing fruit. I hope that it may be carried on until every individ-

ual in the State shall be made familiar with the causes of the prevent-

able diseases, and the methods of avoiding them, and shall know how
life may be prolonged and made happy. The consciousness that we
have done, and are doing our duty in this field, will be in all probabil-

ity, our only reward, but to know that there are homes once devastated

by sickness and want, in which now reign health and plenty
;

places

which mourning and grief would have filled, now replete with happi-

ness, because of our labors and the knowledge which through our in-

strumentality has been disseminated, is a great satisfaction. Surely if

we do this work conscientiously, life in us has not been a waste, we
have not hidden the talent committed to our charge.

One subject to which I barely called your attention at our first an-

nual meeting, viz. : Colorado as a place for the education of the young,

I now wish to refer to at greater length. In my remarks at that time

I stated that the aborigines of this portion of the country were well

developed physically ; the Utes, residing at from seven thousand to

eleven thousand feet above sea level, are short and muscular with

great breadth and depth of chest ; that the Sioux, residing at from four

thousand to seven thousand feet above sea level, are all muscular, ath-

letic men ; and that these tribes are intellectually shrewd. In diplo-

macy and in war their chiefs have often been the equal of the whites,

and I am sorry to say, in a few instances superior to those who had

dealings with them. The children of the first settlers of this country,
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so as far as my observation extends, show excellent physical and men-
tal development, which facts indicate the natural influence of the

country upon the body and mind. That portions of Colorado are emi-

nently adapted for health and the higher education of the young, I

will endeavor to show. It is of course unnecessary to give statistical

evidence of the cures affected by our climate upon asthmatic and con-

sumptive invalids ; for its efficiency in this respect is well known, but

its preventive resources have been less frequently tried.

First—Its altitude is a great recommendation, for it is well known
that those who live in high altitudes must have greater breathing ca-

pacity in order to obtain the required amount of oxygen, than those

living at sea level. And in the young, before full maturity has been

attained, the chest and the lungs permanently increase in capacity. I can

conceive that too great an altitude would develop the chest and

lungs to such an extent that life might be endangered at the level of

the sea, but an altitude of from five to seven thousand feet would give

but a healthful development of these organs, fitting them also for any

altitude less than this one. It is especially adapted to those children

now growing up in low altitudes, narrow in chest, with limited lung

room ; in such children a breadth and depth of chest would be obtained

which would greatly enhance their prospects of a long life.

If children in whom tendencies to lung diseases are apparent, or

in whom, on account of hereditary influences, they are anticipated,

can be brought here to avoid, by temporary residence, the develop-

ment of these ills, consider their gain, not only in escaping from the

weakness and suffering attendant upon their growth, but also in

added strength of character and intellect.

Second—The healthfulness of Colorado is greatly in its favor as a

residence for the young. Its breezy plains, its mountain valleys,

parks and hillsides are all the abodes of health, as thousands who
came here in feebleness and suffering, but who live in comfort and

strength now, can attest. Through the utter neglect of all sanitary

precautions, some of our towns have suffered severely from the pre-

ventable diseases, yet even with this drawback, our ratio of sickness

and mortality is much smaller than that of most States.

Third—The many clear, sunshiny days here, with the bracing, elec-

trical atmosphere, produce cheerfulness and stimulate love for intel-

lectual labor, while the grand and magnificent scenery everywhere

present, has a refining and elevating effect upon the young.

In regard to educational advantages, our public schools, High

School, Wolfe Hall, Jarvis Hall, the Methodist University and
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Brinker's College, all in Denver, with the State School of Mines,

Boulder University, Longmont Agricultural College, Colorado

Springs College, the Roman Catholic Schools, etc., are, each in its

line, equal, if not superior to like institutions west of the Missis-

sippi. The fact that many of our teachers and professors arc persons

of unusual attainments who have come to Colorado for their health's

sake, explains why we are more favored than many States older and

more populous than ours. •

I deem it but right that we thus make known to the world that in

Colorado, hereditary disease may be thwarted, and in its stead a good

state of health be established during youth, which may be maintained

to an advanced age in a less salubrious climate ; that physical and

mental growth attain here a high grade of excellence, and that our

grand scenery makes a noble impression upon the mind, and induces

a reverence for the wronderful works of our Creator that is not effaced

in after years.

(Owing to lack of funds it will be impossible to publish a report of

this year's proceedings, but we confidently hope that the Legislature

of 1 88 1 will increase our appropriation so as to facilitate the work of

the Board and make an annual report possible thereafter.)





PAPER
ON

VENTILATION AND CLOTHING,

BY T. G. HORN, M. D., COLORADO SPRINGS.

The subject assigned me at our last regular meeting, is one of

great moment to all classes of mankind, in all countries. More
especially is this true of this grand "Sanitarium" and natural home of

the invalid. Tis here, thejrich, the poor, the weary, sick, and the

robust, come to inhale, feast and live upon the pure air that fills the

entire space known as Colorado. 'Tis here health, vigor and strength

are received both by body and mind. In no country, yet known to

man can there be found, at all seasons of the year, and under every

and all circumstances, an atmosphere so free from impurities, arising

from any cause, be it telluric, decomposition of vegetable or animal

matter, or atmospheric transportation. This fact having now become

so generally known in all parts of the world, is it surprising to find

immigration to be far beyond the accommodation, and may not this

be one reason why ventilation is so grossly neglected as we find it at

present to be in a large portion of this State ? If all nature's require-

ments regarding health were as strictly adhered to in this State as in

many others, then would we, indeed, have a paradise, and I fear

doctors would be compelled to look for a living to other fields and

pastures new. The people of this State are not awake to the sad

consequences of poor ventilation. They do not realize that impure

air is a poison, and is indirectly, and many times directly, the cause

of great mortality ; this too, in the face of the recognized fact, that

for many years it has been demonstrated by many of the ablest

writers, that pure air was a necessity for the integrity of function in

human beings. Essays, as well as scientific articles, have been pub-
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I ished to show how vital it is to health. Some have taken advantage

of this warning, as is shown in 'he arrangements of our large public

buildings, such as jails, hospitals, almshouses and some of the better

class of churches and school houses. The community is too apt to

look upon sanitarians as a scientific' class, and this one of their

"hobbies," and thereby fail to give it the attention it so justly de-

serves. Nature has furnished us with an inexhaustible supply, and

while it is true that its essential elements are the same in all parts of

the globe, and at all elevations within our reach, yet it also is as

potent a fact, that at certain elevations it is less likely to become
impure, and a vehicle by which disease may be conveyed from place

to place. Outside air is found to contain accidental as well as nor-

mal constituents. These arise from many sources. Exhalations

from the organic kingdom, morbid emanations from men, animals

and plants when suffering from disease, and as the result of decom-

position after death ; Carbonacious matters, infusoria and other micro-

scopic organisms
;
germs of some low order of living beings and fine-

ly sub-divided organic matters—dust, malaria, etc.

Many of these are destroyed, or removed from the air by electricity

and continual motion. The vegetable kingdom also contributes

largely to the purity of the air by the giving off of oxygen and the

absorption of carbonic acid. The most important part of respiration

consists in the reception of oxygen and giving off of carbonic acid.

Any animal, human or other, placed in a room without proper venti-

lation, soon consumes all the oxygen therein contained, and the evo-

lution of carbonic acid must cease on account of an equalization of

the tensions taking place, and disease and death follow ; so that any

impairment of the process of interchange, must derange the functions

of the body, producing disease of the brain, nervous system, stomach,

kidneys, etc. Thus air becomes food, nourishing and supporting the

whole system, by the wonderful "arterial system." The red globules

so changed into pure arterial blood by the oxygen contained in the

air, are carried to every portion of the body, and we live upon it.

And, without this air, food by the stomach would not be assimilated.

"Man ma}- live days without solids, and hours without liquids, but

only a few moments without air." (Parks.) Dr. Carpenter says an

adult man gives off one hundred and sixty grains of carbon per hour.

Dr. Parks gives the amount exhaled in the twenty-four hours as six-

teen cubic feet. The exhaled air contains less oxygen by one-fourth

than that inspired, so that every breath diminishes the really nutritive

element of the air, and the tissues must necessarily suffer from a
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deficient supply of oxygen, or pure air. House air is from many
causes impure, and a constant supply of sun air should cuter c

apartment by the best mode of ventilation. Filth being one of the

greatest of all causes of impure air, it is plain to see that a dirty room

as regards its atmosphere, can never be pure. Well is it said that

"cleanliness being next to godliness." Illuminating gases, stoves,

and animal odors from the kitchen, (this last cause should not be

passed lightly over,) float in the atmosphere and not only render the

air disagreeable at the time, but are deposited in closets, clothes,

bedding, carpets, etc., and, undergoing decomposition, produce various

forms of disease and are common sources of contamination. Rooms
and closets should be well aired after meals. Morbific ferments, or

contagia in connection with filth, are of the most poisonous of all the

elements in house air, and the most productive of disease. " These

ferments are not gaseous, but solids in their nature," living organisms,

microscopical in their size and, containing all the elements for repro-

duction, develop with fearful rapidity ; containing in themselves the

power of producing zymotic diseases, such as cholera, epidemic

diarrhoeas, puerperal fever, erysipelas, pyemia and typhoid fever. All

these causes, with' their sad consequences so sure to follow, call

loudly and energetically for pure ventilation. The sick require more-

air than the well. This is proven by referring to the statistics of

different large cities. Take the Dublin Lying-in Hospital ; out of

seven thousand six hundred and fifty births in four years, two thou-

sand nine hundred and forty-four died. After ventilation was im-

proved and effective, the deaths in same time amounted to two

hundred and seventy-nine. We might enumerate hundreds of cases

of which we have positive proof, and all would show nearly the same

rate, depending upon the same cause.

Good ventilation consists in furnishing pure air, but without

draughts. Many plans, and some good ones too, have been given

by able writers on this subject. "Maines' patent window ventilators"

are perhaps the best now in use. The plan that admits of free ventila-

tion without a draught for sleeping apartments, public buildings and

churches at the least cost and easily adjusted, is certainly the one

most desirable and the most likely to be adopted. I will now

present you a model window, demonstrating a plan by which pure-

air may be introduced into any room or building without the least

draught, giving free, pure ventilation without exposure or any possi-

ble chance of the air striking the patient, or sleeping occupants of

the chamber, or seated congregation of public buildings. It eon-
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sists of a single flanged piece of zinc, galvanized iron, tin or sheet iron

attached to the upper sash of the window, so arranged that when the

window is lowered two inches (sufficient for pure ventilation) the

flanges or protector extends one-half inch above the casing and a one-

half inch space. The side pieces are fastened to the casing on the

inner side at a certain distance from the top so that the flange, when
the window is opened the desired distance, will come exactly even

with them, thus forming a complete box, compelling the air as it

rushes in to ascend to the ceiling ; no air can possibly escape from

either side, and when the window is closed the side pieces are not in

the least in the way. This invention is not an incumbrance or in-

convenience. It does not interfere with any kind of curtain, blind or

drapery, and is neat and ornamental, presenting a perfect protection

at once to any room or building, furnishing plenty of pure air and

not a draught. It is of such simple construction that it can be applied

to any movable window of any form or dimension, and the cost is

within the reach of all classes of society. I also have another plan

which, though old, is good, consisting of a two-inch strip placed

under the lower sash, allowing the air to pass into the room between

the sash. The objection to this is that immediately the cold air falls

and the exposure to a draught on the head is felt. I have also a

draught of a hotel, or hospital, showing a very simple but perfect

means of introducing pure fresh warm air into any room. You will

notice in the first place that the flues are double, built from the

ground. The one receiving the heat, smoke, etc., from the stove or

grate is the inner one and is continued from bottom to top. The
other consists of an open space around this inner flue. Outside, at

or near the foundation of the building, is a register, and at the ceil-

ing of each room another register. Open both registers and the

cold air rushes in below and circulates around the heated flues and

enters at the top register as warm fresh air. This not only gives free

pure ventilation, but will save more than the additional cost of the

flue in fuel in one year. Dr. Hall, in his valuable work, gives some

good plans and suggestions on this subject. We want our people to

understand the necessity of fresh air. It is more essential than food

and is better worth paying for. Good ventilation does not consist in

carelessly throwing the windows open. This plan will give fresh air

truly and an abundant supply, but it is dangerous and injurious. The

rapid movement of air is not taken into consideration by the masses.

The slightest breeze moves at the rate of one mile per hour. This

motion will renew the air rapidly and is sufficient unless the room is
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small ; therefore, the opening of whatever mode or plan followed

should be small and should allow free access of air all the time even

in the coldest weather, and at the expense of additional fuel. In our

opinion the open window and the current up the chimney are the

only effective means of getting rid of the contaminations of the

atmosphere. Nature in her wise provision to sustain life demands

pure air. The supply is inexhaustible and when people become

thoroughly convinced of the importance of breathing only pure air,

then contractors and builders must make themselves conversant with

the best, most convenient, and least expensive of all modes of ventila-

tion, making this one of the most important parts of the contract.

Until this is done, and not before, will we begin to see the great bene-

fit of the Colorado climate.

CLOTHING.

Where thermometrical changes are so frequent, sudden and great, as

in this altitude, the subject of proper clothing becomes at once im-

portant, and suggestive, and when we consider the fact that nearly

two-thirds of our present population, are, to some extent, invalids, it

becomes imperative in our profession to be very careful in advising

promptly and positively, as to the changes necessary to protect the

body and person of our patients, so that the capillary circulation may
be sustained in its normal condition.

It is necessary, as far as possible, for all of a certain class of in-

valids to remain out door, or to spend much time, at least, in the open

air, either riding, driving, or walking. Our fall and most of the winter

months, generally, are very pleasant during the mornings of each day,

but in the afternoon become windy and sometimes quite unpleasant.

The morning then is inviting. The invalid feels the necessity and the

benefit of a ride or open air exercise. Late rising, unfortunately, is

the rule and, almost invariably, the start is made as late as eleven

o'clock. The air is balmy, the sun-beams fall warm and pleasant,

and in spite of the kind advice of mother, wife or friend, the part}'

insists that the present wrappings are quite sufficient. Lost in the

warm sunshine, deeply interested in the magnificent scenery that

meets one's eye on every turn in this country, time and distance are

forgotten, till the fresh, cool afternoon breeze awakens the party to

the sad realization of the fact that they are many miles from home
and entirely deficient in clothing to make them comfortable during

the return ride. A "cold" is the result, and several days, if not weeks
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of medical treatment is the penalty. From the 1st of November to

the 1st of May, and sometimes later, the thermometric changes range

from io° to 30 Fahrenheit, during the 24 hours. True, the atmos-

phere is dry, and this change does not produce the results that are

liable to follow in lower altitudes; yet to preserve health, these

changes must be met by a corresponding change in clothing. The
body must be protected in all such cases, in the robust as well

as the debilitated, or harm to some extent will and must be the

consequence. Again, we find protection of the body carried to the

extreme in the other direction. How many times have we stood

with stethescope in hand, (when a patient presents himself for the

first time at the office for a careful examination of the lungs) waiting

and watching. Coat and vest are removed, then shirt after shirt until

several great heavy flannels are laid aside, and the "end is not yet,"

for, to our astonishment, followrs a complete case of chamois skin,

buckskin, or perhaps red flannel lined with some of these, and known
as "chest protectors," perfectly impervious to air, water, and, I was

about to say, lightning. In such cases, our mind is made up before

we have applied the test. Disease is certain, if not from hereditary

or acquired cause, most assuredly from abuse in careful protection.

Fashion and pride unfortunately are the greatest enemies health

has to contend with, and have proved the greatest curse to that

beloved, honored and noble creation of God, "Woman." In all other

things they show sagacity, power of will and a firmness that often

puts the opposite sex to shame. In fashion and pride they acknowl-

edge a master, and with a well satisfied, honest conviction, allow

themselves to be led on, yielding to their powerful influence until

disease has most surely marked its victim and soon claims her as its

own. How to reach this evil, eradicate it from our midst, rescue and

save this influential, powerful and beneficial part of our race from this

heartless death-dealing destroyer, I am free to say, I am unable to

suggest. To say it is a weakness is not enough—it is mad-

ness, and is growing stronger and stronger each day. The amount

of clothing necessary to each individual case varies according to the

relative quantity of caloric contained in each body, some more, some

less, but so carefully protected as to prevent any perceptible change

in the capillary circulation by any atmospheric change that may be

met, whether sudden or gradual. The atmospheric influence upon

disease in this climate, has already proved wonderful, and with the

assistance of proper ventilation and clothing, it may be increased to

still a greater extent, and many who, at certain stages of disease/
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cannot stand the least reverse, might he saved, or at least many years

added to their lives. With these single facts, hints and suggestions I

leave the subject with you and the public, hoping that some plan or

device may become more common by which the benefits of this cli-

mate and altitude may have their full influence upon all classes of

visitors as well as those seeking permanent homes among us.
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Secretary's Report
FOR l880.

WITH POPULAR INFORMATION ON VARIOUS SUBJECTS.

F. J. BANCROFT, M. D., DENVER.

Gentlemen of the State Board of Health

:

The report which I have the honor of herewith presenting to you

is simply that of the status of our society for 1880. It has been im-

possible to collect the vital statistics and meteorological reports that

it would have been well to place among our papers, for the proper

performance of these duties require much more time and labor than I,

or any physician in active practice can devote to the subjects, and the

funds in our hands are not sufficient to pay an assistant to attend

thoroughly to these important matters.

Since the last meeting of the Board the terms of Dr. D. H. Dougan
and Dr. Russell have expired; Dr. Dougan was reappointed ; Dr. Rus-

sell declined a re-appointment, and Dr. B. P. Anderson was named as

his successor by the Governor.

NAMES AND ADDRESSES OF THE OFFICERS AND
MEMBERS.

W. Edmondson, M. D., President, Denver.

H. A. Lemen, M. D., Denver.

T. G. Horn, M. D., Colorado Springs.

H. K. Palmer, M. D., Trinadad.

H. K. Steele, M. D., Treaurer, Denver.

D. H. Dougan, M. D., Leadville.

Chas. Ambrook, M. D., Boulder.

B. P. Anderson, M. D., Colorado Springs.

F. J. Bancroft, M. D., Secretary, Denver.
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The law contemplated that the terms of office of two members

should expire every year, but as the appointments now read, the term

of two members expires in 1882, five in 1884, and two in 1886, thus:

Dr. W. Edmondson, January 31, 1882.

Dr. Chas. Ambrook, January 31, 1882.

Dr. H. A. Lemen, January 31, 1884.

Dr. H. K. Steele, January 31, 1884.

Dr. H. K. Palmer, January 31, 1884.

Dr. T. G. Horn, January 31, 1884.

Dr. F. J. Bancroft, January 31, 1884.

Dr. D. H. Dougan, January 31, 1886.

Dr. B. P. Anderson, January 31, 1886.

The following officers were elected for the ensuing year, 188 1 :

Dr. H. K. Steele, President, Denver.

Dr. W. Edmondson, Secretary, Denver.

Dr. H. A. Lemen, Treasurer, Denver.

At the Third Annual Meeting of the Colorado State Board of

Health, held May, 28, 1879, the following committees were appointed :

On Finance—Drs. Steele, Lemen and Bancroft.

On the consideration of, and reply to, the Papers, Questions, etc.,

received from the National Board of Health—the President, and Drs.

Steele, Lemen, Palmer and Bancroft.

Subject Committee—Drs. Bancroft, Steele and Lemen.

The subjects assigned by the committee to different members are

as follows

:

"The Cause and Prevention of Typhoid Fever in Denver," Dr.

Lemen.
" Drainage by Sewers," Dr. Steele.

"Acclimation," Dr. Edmondson.
" Ventilation," Dr. Horn.
" Incompability of Higher Education with the duties of Mother-

hood," Dr. Palmer:

" Ozone, Meteorology and Vital Statistics," Dr. Ambrook.
" Observations at an altitude of 10,025 feet," Dr. Dougan.
" Public Health," Dr. Bancroft.

Dr. Ambrook and Dr. Horn failed to report upon the subjects as-

signed to them for this year.



REMEDIES LIKELY TO BE FOUND READY AT HAND.
IN CASES OF POISONING.

The population is so scattered in Colorado that in many places it is

impossible to get the services of a physician until many hours have

elapsed from the inception of disease, or the occurrence of accident.

In such places, where poison has been taken, either accidentally or

intentionally, the directions given here are for immediate use by un-

professional persons, with remedies likely to be found in even-

family.

As emetics are used to evacuate the contents of the stomach in

almost all cases of poisoning, and as life often depends upon the

dispatch with which they are administered, and the promptitude of

their action, it becomes necessary that some safe and efficient evacu-

ent be procurable in every household, and it has been found that no

remedy accomplishes these ends better than pulverized mustard. One
or two tea-spoonfuls should be stirred into a tumbler of warm water,

and the patient directed to take it at one draught. If its effect be

slow, it may be hastened by warm water and salt given copiously, or

in case the mustard cannot be procured, salt and water alone may
relieve the stomach.

Tartar-Emetic and other Salts .of Antimony.—Use demulcent drinks,

as gruel sweetened with sugar, at the same time give tannin.

Arsenic.—Emetics should be administered immediately if vomiting

has not already been freely induced
;
give eggs beaten up in milk,

milk and lime water, or oil and lime water, after which it would be

well to induce vomiting again for the removal of what particles may
adhere to, or be enveloped in these substances. Dyalized iron may
also be used in teaspoonful doses. A good dose of castor oil should

follow the above mentioned remedies.

Lead; Sugar of Lead and other preparations.— Administer Epsom
salts, or sulphate of soda, then emetics, finally white of eggs and

milk.
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Strychnine; Nux Vomica.—Evacuate the stomach as soon as possible,

then administer tannin, also chloroform in teaspoonful doses; follow

with large dose of castor oil.

Acid Sulphuric {Oil of Vitriol); Acid Nitric {Aqua Fortis); Acid Muri-

atic {Hydrocldolic Acid).—Administer bi-carbonate of soda (baki-ng

soda), calcined magnesia or carbonate of magnesia in water or milk, until

the poison is thoroughly neutralized. In the absence of these

remedies, chalk, soap and water, or the whitewash scraped from the

walls may be given.

Nitrate of Silver {Lunar Caustic).— Administer salt and water, fol-

lowed by white of eggs and gruel.

Sulphate ofZinc (White Vitriol).—Give milk in large draughts.

Savin.—Exhibit emetics; follow with gruel and white of eggs.

Laudanum or any of the other opiates may be given cautiously.

Mushrooms; Wild Parsnips.—An emetic should be taken imme-

diately, followed by gruel and from one-half to one teaspoonful of

chloroform in water.

Opium, or any of its compounds, or alkaloids, as Dover Powder,

Laudanum or Morphine.—The removal of the poison from the sto-

mach as quickly as possible, is the first thing to be accom-

plished. A table-spoonful of pulverized mustard should be given

in a tumbler of warm water ; if the patient be unable to swallow, it

may be administered in an enema ; after this, strong coffee should be

given, or a teaspoonful of tincture of belladona. The patient should

be kept from sleeping; when it is possible, he should be kept walk-

ing between two attendants. Cold douches should be thrown into

the face ; when these fail, electricity should be applied ; one pole of

the battery should be applied to the lower extremities, the other be

moved from place to place over the lungs and heart, and occa-

sionally over the pneumo-gastric nerve, which is located an inch

from the windpipe on either side. Lastly, aVtificial respiration should

be induced.

Belladonna; Stramonium.—Administer emetic; afterwards, cay-

enne pepper ; also, spirits of ammonia aromatic. In belladonna pois-

oning, laudanaum or other opiates may be carefully exhibited. An-

imal charcoal is used with success in poisoning from the above

narcotics.

Aconite.—Beside emetics, give castor oil, followed by brandy,

whisky, or aromatic spirits of ammonia.
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Ammonia [Liquor Ammonia); Caustic Potash [Concentrated Lye);

Caustic Soda.—Administer immediately acid drinks, as vinegar and

water, or lemon juice, copiously; afterwards, fresh cream or milk,

also, olive oil.

Tincture of Lodine.—Give flour, or starch and water, and encourage

vomiting.

Oxalic Acid—sometimes mistaken for Epsom Salts. Administer

chalk, magnesia or whiting, and induce vomiting.

Bi- Chloride of Mercury [Corrosive Sublimate), often the active prin-

ciple in bug poisons.—White of eggs in water freely ; milk in large

draughts ; if vomiting does not take place, administer emetics.

Sidphate of Copper [Blue Vitriol'); Verdigris.— Encourage vomit-

ing with warm water ; follow with fresh eggs and milk freely.

Prussic Acid [Cyanide of Potassium).—This latter substance is much
used in the separation of ores in some of our mining towns. In large

doses either of these poisons are immediately fatal, but in moderate

doses their effects may be successfully combatted. The cold douche

should be promptly applied to the head, neck and chest, and repeated

at short intervals. As soon as the immediate effects, as faintness,

insensibility and difficulty of breathing, are relieved, an emetic should

be administered, after which coffee and alcoholic stimulants should be

given.

Bite of Serpents.—Place a handkerchief around the limb above the

bite, and tie it firmly so as to impede the circulation. If the bite be

on the body, pinch up the parts with the hand firmly and hold it until

the wound can be sucked out, or cauterized with a hot iron. No one

need fear to suck the wound out, as the poison of serpents is harmless

when taken into the mouth, or even swallowed. Aromatic spirits of

ammonia may be given in teaspoonful doses. Also freely any of the

alcoholic stimulants that happen to be at hand.

Bite ofRabid Animals.—Compress, or ligate as in the bite ofserpents,

then excise the wound, remove all parts touched by the animal's teeth,

or cauterize the wound thoroughly.

Rulesfor the Treatment of Drowning, or Hanging Persons.—Imme-

diately place the patient on the face so that the tongue will fall forward
;

open the wind-pipe and thus allow the escape of any fluids that

may be in the lungs. Do not hang the patient up by the heels, or roll

him over a barrel, or resort to any rough treatment. To excite respi-

ration, Marshall Hall advises : Turn the patient from the face to the

side, inclining him towards the back, then again to the face, alternating

from right to left side occasionally. These movements should be
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made at the rate of fifteen to the minute. One person should attend

to the movements of the head, and rub the face warm, and then dash

cold water into it. Others should rub the limbs upwards, and substi-

tute warm and dry garments for wet clothing. If this treatment

fail, Silvester's method may be tried, which consists in placing the

patient on his back, drawing the tongue out between the teeth and

holding it there. Then carry the arms directly out from the sides of

the body to above the head, then return them to the sides, pressing

them firmly against them. Repeat these movements about fifteen

times to the minute.

Early treatment of Lightning-stroke.—Apply heat to the extremi-

ties, sponge the face with warm water, and resort to the methods

exciting artificial respiration as referred to in the treatment of drown-

ing persons- Blood-letting should be resorted to early.

Early treatment of Sun-stroke.—In the first place, remove the

patient to a shady locality where there is a free circulation of air,

place him in a recumbent position, remove the clothing from the

chest ; dash water of ordinary temperature, frequently over the head

and chest, but do not continue its use too long ; friction should be

applied to the extremities. Administer alcoholic stimulants and

ammonia internally.

Early treatment of Frost-bite..—Remove the person frozen to a cold

room and immerse the frozen parts in ice water, or carefully rub

them with snow or ice. Care should be taken not to scratch

or break the skin. From one-half hour to three hours should be

spent in removing the frost from the affected parts. The circulation

should be restored slowly so that the vessels will not become ruptured

and produce extravasation. After the frost has been removed, the

patient should be removed to a comfortable room, the limb elevated

and lightly covered and cooling lotions applied. If vesicles appear

they should be punctured with a needle ; after which equal parts of

lime water and olive oil may be applied.

How to restrict the spread of Contagious Diseases, such as Scarlet

Fever, Diphtheria and Small-pox. Whenever it is known that any

person is sick with either of the above-mentioned diseases, isolation of

the individual should be resorted to at once, in every case, no matter

how mild the disease may appear, for often malignant cases are taken

from mild forms. The room selected for the sick should be large,

easily ventilated, and as far from the living and sleeping rooms of

other members of the family as it is possible to have it. All orna-

ments, drapery and articles not absolutely needed in the room should
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be removed. A free circulation of air from without should be

admitted by day and night, for there is no better diluent and disin-

fectant than pure air. Care should be taken that draughts do not fall

directly upon the patient. All discharges from the nose and mouth

should be received on rags and immediately burned. Vessels

should be kept partially filled with a solution of copperas, or chloride

of lime to receive the discharges from the kidneys and bowels, which

should be buried at least one hundred feet from the well or spring.

All spoons, dishes, etc., used in the sick room should be placed in

boiling water before being used by well persons. Cleanliness in

everything is of the utmost importance.

But one or two persons should be employed in the sick room, and

their intercourse with other members of the family and the public

should be restricted to a very great extent. In the event that it

becomes necessary for an attendant to go out from the sick room, a

change of clothing should be made, using such as has not been

infected ; the hands, face and hair should be washed in water disin-

fected by carbolic acid, or permanganate of potassium ; following this,

free exposure to the open air should be made.

Physicians and nurses should never put on an overcoat, or cloak in

the sick room to be removed afterwards perhaps among the

healthy, for the germ-laden air of the infected room may thus be con-

fined about his or her person, to be liberated where great mischief

may be done. Safety consists in exposing to the open air every arti-

cle of clothing that has been in any degree exposed to contagion.

No inmates of the house should venture into any public assemblage,

or crowded building, such as a church or a school, during the contin-

uance of the disease, nor after its termination until permission is

given by attending physician.

After recovery takes place the patient should be bathed in a weak

disinfectant, the head shampooed, and clothed in clean, fresh gar-

ments that have in no way been exposed to the infected air. Some
time must elapse, according to the severity of the case, before the

danger of communicating the disease is past. In the event of death

the body should be bathed, and the clothing in which it is attired

sprinkled with strong carbolic acid and then placed in an air-tight

coffin, and it should not be removed from the sick room.

No funeral should be allowed at the house, but services may be

held in the open air at the cemetery, without great danger to those in

attendance, providing there is no exposure of the corpse.
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After recovery, or death, all articles worn by the patient, the room

and all of its contents, should be thoroughly disinfected.

Such articles as can be washed, as bedding, clothing, etc., should be

dipped in some disinfecting fluid, such as the one recommended by

the State Board of Health of New York, which is as follows :

Sulphate of zinc, eight ounces.
,

Carbolic acid, one ounce.

Water, three gallons.

After immersion in this, every article, blankets and flannels

included, should be thoroughly boiled.

Straw beds should be burned. The ticking of beds and pillows, if

soiled by discharge from mouth, or nostrils, should be dipped in the

disinfecting fluid, and afterwards in boiling water, and the contents,

whether hair, or feathers, should be subjected to dry heat in the oven
;

or, if these articles have not been soiled, fumigation with sulphur

fumes, followed by daily exposure in the open air for one week, may
answer. All articles in the room, and others that have been exposed

to infection, which cannot be washed and are too valuable to be

burned, must be spread out on chairs, or racks, the mattresses, or

spring beds set up so as to have both surfaces exposed, window

shades and curtains, if they have been allowed to remain up, must be

laid out at full length, then have all windows, flues, keyholes and

other openings closed, and place on the hearth, or stove, or bricks in

the middle of the floor an iron vessel containing live coals, upon

which throw three or four pounds of sulphur. The room should be

kept closed for twelve hours. After this, the floors and woodwork
should be washed well, and the walls and ceilings kalsomined or white-

washed, or the walls, if papered, should be re-papered.

Carpets, after fumigation, should be beaten and shaken in the open

air, and afterwards be exposed to the wind and sunshine for several

days.

It is often of great importance to us to know whether the water

used for domestic purposes is hard or soft, or whether it is polluted

with putresible matter in which the germs of typhoid fever and other

zymotic diseases are liable to exist. For this purpose I submit some

simple tests which come within the reach of every individual.

Soap tests for Hard Water—Take soap and rub it up in water of

ordinary temperature, and it will be found that it does not lather as

readily in hard water as in soft water, and when the lather is made in

hard water it soon separates in the water, forming a crude precipitate.

Hard water is not as desirable for drinking and domestic purposes as

soft water
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The tests for organic impurities of water I give in the words of

Dr. G. F. Witter in a report to the State Board of Health of Wiscon-

sin for 1868 :

" Place about a pint of water in a clear glass bottle, add from a

half teaspoonful to a teaspoonful of pure white sugar, cork it up

tightly, shake well until all the sugar is dissolved and stand the bottle

for twenty-four hours in a warm place. If, at the end of that time,

any turbidity, milky appearance, any disturbance of the transparency

of the water, any appearance of fermentation, or any disagreeable

odor is noticed, the water should be rejected without hesitation.

Water sufficiently pure for drinking ought, under the above named
test, to show no perceptible change at the end of forty-eight hours,

at least."

" Further tests, however, should be made before a sample of water

is pronounced in all respects fit for use in its natural condition. All the

material and apparatus hitherto mentioned are to be found in almost

every house. To carry our examination further requires a little more."

" A few grains each of caustic potash, iodide of potassium and

nitrate of silver, together with a few drops of sulphuric acid, and a

little starch, constitute the means for making a few tests which, taken

in connection with the preceding, enable us to form a very correct

idea of the character of any water."

" Add a very little caustic potash to the water, and observe carefully

whether it develops any odor, whether any insoluble substance makes

its appearance, and if so, whether much or little, together with its

color. A pungent smell will be perceived if ammonia be present ; a

colored precipitate probably shows the presence of iron, while a white

precipitate would probably indicate magnesia."

" Make now a little thin starch water and dissolve in it a few crystals

of the iodide of potash ; when these have thoroughly dissolved add

to the solution a few drops of sulphuric acid ; if any blue color

appears, the test is unfit for use and must be thrown away and a fresh

portion prepared with better material. If no effect is produced by the

mixture, a little of the acidified and iodized starch may be poured into

the water to be tested and the resulting effect noticed. If any dark-

ening should be apparent, the water can hardly be pronounced fit to

drink, and the deeper the tint produced the worse the character of

the water."

"Finally, a crystal of the nitrate of silver dissolved in the water

should not impair its transparency in any very marked degree. A
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slight cloudiness is not an indication of any serious contamination,

but any decided amount of precipitate is to be regarded as suspicious,

particularly if it grows rapidly dark in color in daylight

"By the use of the tests detailed above, we are enabled to decide

upon the presence or absence of any ammonia or ammonical salts,

nitrous acid or nitrites, any undue amount of chlorine and any putre-

scible sewage. These being absent, a water may be pronounced safe

for domestic use with a reasonable degree of certainty ; while any

which does not bear examination in the manner described, should be

rejected and a better one found.

"We now come to the consideration of the means by which some

of the evils we have spoken of ma^ be avoided, and first to the con-

sideration of those that lie within the reach of individual members of

the community. To point out the evil in many cases is also to point

out the remedy. Where the proximity of a privy, a stable, or some

similar source of defilement is the cause of foul water, the removal of

these, or better, the filling up of the well and the construction of a

new one, with the use of all needed precautions against contaminating

its water, are the obvious means to be employed."

In all cases where organic matter is found in water, it may be

rendered less harmful for drinking and culinary purposes by boiling.
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TREASURER'S REPORT.

• Office State Board of Health,
Denver, November 4, 1880.

Received, December 20, 1879, of W. H. Williams, Treasurer of Board . . . $448 57

Received of Treasurer, State of Colorado, warrant 800 00

$1,248 57
Paid. December 20, 1879, an order of the Finance Committee, for Secretary's

salary, traveling expenses of members, stationery etc,, $ 154 84

Leaving balance on hand $!,093 73

The estimated expenses for the present year are as follows:

Secretary's salary $100 00

Traveling expenses of members to place of meeting and to public

institutions 100 00

Publishing proceedings 750 00

$950 00 $950 00

Showing balance in my hands $*43 73

Respectfully submitted,

H. K STEELE, Treasurer.
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BY W. EDMUNSON. M. D.

Once more we have met together in the discharge of a duty that

has been entrusted to us, the physical well-being of our young, busy

and prosperous commonwealth. The task which we have under-

taken is not in all its phases a light or an agreeable one. The com-

parative isolation of our State, renders the work more onerous. From
the nature of our situation we must depend more directly upon our

own researches, than like Boards in the States which are east of us,

for there the different State Boards receive a common benefit from

each other's labor, since the climatic and other influences, which af-

fect many different contiguous States, are substantially the same.

It therefore happens, that in many departments of research in those

directions in which our duties especially lie, our progress is necessa-

rily slow. In unbeaten paths it is best to move cautiously, if we

would avoid going seriously astray. We are the pioneers to whom
the duty has been assigned to contribute our share in opening up a

comparatively unexplored region to the world, and to civilization. It

is for us to accumulate facts in every possible manner, and from all

quarters, which have any bearing on the physical advancement of out-

fellow citizens, and if we do not always succeed in harmonizing state-

ments that are seemingly contradictory, and if the conclusion that we
deduce from them are not always the absolutely true ones, yet, we

will have the satisfaction of knowing that we have collected a mass

of information that has intrinsic value, and that those who follow after

us will profit by our labors. Our State is large. Its climate is wide-

ly different in different parts of its territory. The people are natives

of many different lands, and their occupations are in many cases not

the same ones which they followed in their former homes. Many of

them were entire strangers to their present pursuits before they came
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among us. The mechanic has become a drover, and the former has

turned his attention to mining. In this there is perhaps something un-

fortunate, but it is an unavoidable feature in the rapid colonization of a

great State. There is no doubt that the great majority of men are

best fitted for the employments with which they had familiarized

themselves from early youth, and when any man forsakes an old

calling and takes up with a new one, he is more liable to make mis-

takes ; he works harder and worries himself more than if he were

rendered by long practice familiar with his business. He cannot

know so readily as he formerly did, how and when he is liable to in-

jure himself, and when he ought to- stop and recuperate. Hence, it

is that in a new settlement, its various industries are carried on with

more wear and tear to the physical constitution than in an old one.

Moreover, the pioneer is a stranger to the climate, and if he need in-

struction and warning as to the risks he may run in carrying on his

daily occupation he is in equal need of the same as regards peculiari-

ties in climate. \

Since the organization of this Board much has been accomplished

in this direction. Anyone who has read the two reports already

issued by the Board cannot fail to have a clearer idea of the benefits

of the climate of Colorado ; how he may make the most of those

benefits and how he may best avoid that which is detrimental. But

much remains yet to be accomplished. The population of the State

is rapidly increasing. The eyes of the whole nation seem, at the

present time, to be directed toward us in an unwonted degree. New
settlements are continually springing up, and the lonely mountain

gorge of yesterday is the prosperous mining camp of to-day. With

every new locality some new phase of industry may be developed,

some new danger to life and health may arise which the people ought

to be told how to avoid. Little was heard of lead poisoning in

Colorado before the discovery of the carbonate of that metal in the

mines of Leadville, and in like manner a still unexplored district may
give rise to a form of danger to which our attention has not yet been

directed. It is not impossible that epidemic diseases to which we

have hitherto been strangers may invade the boundaries of our State.

In any such contingencies as these we will have a manifest duty to

perform ; to investigate and give the world the result of our investi-

gations ; to instruct when instruction is required, and to warn where a

warning is needed.

Although in the discharge of our duty we may meet with careless-

ness, with indifference, and even with derision, as if life and health

were of all considerations in the world the very ones the least in im-
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portance ; it is none the less our duty to persevere. Men are often

careless in matters which affect their health very seriously, without

being in the least degree aware that they are so.

If a squad of soldiers were to pass down one of our principal

thoroughfares and commence firing at the passers-by, killing or

wounding a man here and there, an immediate panic would be created,

for here is a form of death and danger that all men can understand.

Every kind of business would be suspended and every other consid-

eration would give place to the urgent necessity of expelling or ex-

terminating the murderous invaders. But let a pestilence, deadly,

silent and invisible, go stalking down our streets, through our alleys,

into our houses, dealing out his implements of destruction, more

terrible than the bullets from a volley of musketry, and the same

populace will look on in listless apathy, and think we really are mak-
ing a great deal of fuss about nothing when we insist that something

ought to be done. In this there is nothing very extraordinary, since

men are apt to be indifferent in matters concerning which they are

entirely ignorant, and as long as a pernicious habit, or any violation

of hygienic laws is attended with no immediate physical pain, they

are content to believe that it is doing no harm. A certain eminent

philosopher has divided men into three classes : those who can see

for themselves ; those who can see what is pointed out to them ; and

lastly, those who can neither see for themselves nor be made to see.

Whoever belongs to the first of these divisions needs no instructions

at our hands, and whoever belongs to the last is incapable of receiv-

ing it. But it is a satisfaction to know that among those who belong

to the remaining division, are many who are already as wide-awake

as we ourselves are to the importance of such measures as are needed

to preserve the health of our community, and that the bringing of many
others to a like view of the subject, is only a question of time and

perseverence. Inasmuch as there are many persons who have never

been made to realize that there are other poisons extant than the very-

few of the most powerful ones, which they have always been taught to

fear, and which generally come duly labelled from the apothecary shop

;

it is not to be wondered at that the persons are not very much inter-

ested in discussions concerning toxical effluvia, and the disintergation

of zoonic organisms, and other like subjects. The long unfamiliar

words too often drive them to the perusal of reading matter that is

either less abstruse in itself, or more simply expressed. And yet if

they could be made to fully understand the meaning of unwholesome
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air, and unwholesome water, they would undoubtedly have the same

dread of them, which they already have of such substances as arsenic

and strychnia.

It is a difficult thing to combat the prejudices of ignorance, and if

we meet with indifference, while attempting to instruct, we may
equally expect opposition if we dare to become innovators. While

endeavoring to correct an existing evil, we cannot always avoid giving

offense. In the defective workings of any system which the conve-

nience of the public has demanded, or which private enterprise has

devised, it sometimes happens that individuals are to blame whom it

would be policy not to criticize, and whose emnity we may not be able

to escape if we do our duty without any respect of persons. In such

cases our only recompense is the consciousness of having done right,

when self interest would have dictated a different course.



TYPHOID FEVER.

Its Prevalence, Nature, Causes and Prevention,

BY H. A. LEMEN, M. D., OF DENVER, COLORADO.

ITS PREVALENCE IN THE UNITED STATES.

The great prevalence of typhoid fever in the United States during

the past thirty years invests the subject with a peculiar interest. Dur-

ing the decade ending January i, 1850, there were 13,099 deaths from

this disease in the states and territories of the Union. The next

decade furnished 19,236 deaths from this cause, while the decade from

June 1, i860, to May 1, 1870, furnished 22,187 deaths from the same

cause. During the thirty years included in the above periods there

were 54,522 deaths from the malady under consideration. It is

not claimed that these figures, which are obtained from the " special

tables of mortality" of the ninth census report, are absolutely correct,

but they are sufficiently so to subserve our purpose of showing that

typhoid fever is quite destructive of human life in the United States.

This fact is rendered still more evident by comparison with the fol-

lowing figures giving the mortality of several of the other most fatal

diseases during the same decades.

ITS COMPARITIVE MORTALITY.

During the ten years terminating June 1, 1850, 31,506 perished

from cholera, 33,516 from pulumonary consumption, and 20,556 from

dysentery. The next decade furnished 26,402 deaths from scarlet

fever, 49,082 from pulmonary consumption, and 27,094 from pneu-

monia. The ten years ending June 1, 1870, furnished 40,012 deaths

from pneumonia, and 69,896 deaths from pulmonary consumption.

It will thus be seen that during the first two decades there were but
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three more fatal diseases than typhoid fever, and during the last de-

cade but two more fatal. In each decade pulmonary consumption led

typhoid fever in fatality, and pneumonia was more fatal during the

last decade, while cholera and dysentery headed the list from 1840 to

1850, and scarlet fever was the cause of great mortality from 1850 to

i860. Small pox is greatly dreaded by the populace, yet in the first

of the above periods only 2,352 perished from this cause, while during

the second and third periods 1,271 and 4,507, respectively, perished

from the same cause, or a total of 8,130 deaths in thirty years from

small pox ; less than one-sixth the number of deaths from typhoid

fever for the same number of years.

To view this subject from two other arithmetical standpoints, there

were 1,771 living persons in the first decade to one death from

typhoid fever, 1,635 m tne second, and 1,738 in the third ; showing

a pretty uniform fatality from the disease, not as compared with the

total number of cases, but compared with the " living persons to one

death," from the cause in question. Again, to every twenty-two

deaths from all causes, during the entire thirty years composing the

three decades which furnish these data, there was one death from

typhoid fever. Any disease causing one death in the human family

to every twenty-two deaths from all other causes of death combined,

certainly deserves the serious consideration of sanitarians and all

others interested in mitigating the mortality of the human race.

Especially is this true when it is remembered that typhoid fever, like

many other diseases which are obnoxious to human longevity, is, in

a great measure, a preventable disease.

The nature of the disease, its causation, methods of multiplication,

and the best means to be employed to prevent its development, and

to stamp its beginnings out, should be understood by the people.

ITS NATURE AND SYMPTOMS.

In regard to its nature, or " peculiar constitution," it is universally

regarded by medical men as a continued fever, different from all other

continued fevers. The fever is of somewhat uncertain duration, its

average being from twenty-one to twenty-three days. In many cases

tending to recovery it is less, in others of graver type, more. It is

attended in many cases with an eruption of rose-colored spots on the

skin, chiefly on the abdomen, or abdomen and chest, occurring in

successive crops, usually at one time, not exceeding more than fifteen

or twenty spots, (Flint) presenting in the majority of instances during

the second week of the attack, and being present more frequently in

the case of adults than children. In seventy-three cases analyzed by
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Flint they existed in forty-nine. There is usually languor, loss of

appetite, debility, headache, wakefulness or the reverse, and early

spontaneous diarrhoea. There is not unfrequently bleeding from the

nose, and as the disease advances, from the intestinal canal. The

dejections, untinged by blood or the influence of medicine, have ;i

yellow, ochre color, and are alkaline. The specific lesions are i n

largement of the mesenteric glands, with a morbid deposit in the glands

of -Peyer and in the minute solitary glands of the small intestine,

(Aitken) anatomical structures imbedded in the walls of the intes-

tinal canal or found in the appendages (mesentery) of the same.

The above train of symptoms, occurring in any given case, or the

majority of them, presenting with diarrhoea and " gurgling " on pres-

sure along the lower right hand border of the abdomen, as certainly

stamps the case as one of typhoid fever, as do continued fever, great

backache, and the eruption characteristic of smallpox, characterize

the latter, or as do continued fever, inflamed throat, punctated scarlet

redness of the skin, lasting from four to six days, and followed with

desquamation of the cuticle, characterize scarlet fever.

ITS CAUSES.

But we pass on to the consideration of the causes of typhoid.

Much may be written upon this topic. It is a wide field if an attempt

be made to consider all influences, remote or proximate, predisposing

or exciting, which, singly or unitedly, may contribute to the produc-

tion of the disease.

IS IT CONTAGIOUS?

(a) With regard to the contagiousness of typhoid fever, the med-

ical profession are not unanimous. That it may be thus communi-

cated, however, is pretty certain. Bretonneau, Budd, Trousseau, Nie-

meyer, Gendron, Louis, Forget, Moreau, Lombard, Murchison, Nathan

Smith, Bartholow, Austin Flint and others, have all declared their be-

lief in its contagiousness under certain circumstances. Most of the

French physicians of the country districts have maintained its con-

tagiousness, the physicians of Paris opposing, as a rule, the doctrine.

Trousseau, however, as above stated, was with the contagionists. But

cases in which it has undoubtedly been communicated by contagion

are extremely rare, and these few. instances have been heralded all

over the world. The most notable instances are : First : The spread

of the fever from a traveler, who, suffering from an attack of the dis-

ease, stopped at a small settlement called North Boston, not far from

Buffalo, New York. The conditions of this outbreak of the disease
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were such that they could be attributed only to contagion, but are too

lengthly to enumerate here. (Reported by Dr. Austin Flint). Sec-

ond: Dr. Lombard's cases at Geneva. Third: Dr. Budd's cases at

North Lawton, Devon, in which instances the disease quite conclu-

sively spread from the sick to the well visiting or administering to

the wants of the former. Fourth : Dr. J. M. Lazzell, in the Transac-

tions of the Medical Society of West Virginia, for 1877, cites an out-

break of a severe form of typhoid fever in the family of one Thomas.

The neighbors were so panic-stricken that the services of neither

nurse nor washer-woman could be obtained. The bed linen, and the

clothing of the sick, foul with typhoid dejections, were placed in a box

and removed from the premises. Three months after the disease had

disappeared from the country, and when the general health was good,

a girl came from six miles distant to do the house work. Among
other things she washed the boxed-up clothing. In ten or twelve

days she was taken sick and went home. The doctor was called to

her five days later, and recognized the same form of typhoid fever

that had occurred in the Thomas family. Eleven members of her

household were exposed, and eight of them took the disease. It did

not attack a single person not so exposed.

But while occasional instances of the contagiousness of the disease

come to the surface, as a rule it is not contagious. Says Dr. Austin

Flint, of New York [Practice of Medicine, 4th Edition, p. 683] :
" Un-

der ordinary circumstances it is not diffused by contagion."

Dr. John Harley, of London, states: "That form of Enteric fever

which prevails continuously in London is certainly non-contagious."

[Reynold's System of Medicine, American Edition, Vol. I., p. 239.]

(b) It has been suggested that there are two varieties of typhoid

fever, one contagious, the other non-contagious. A slight degree of

contagiousness has been assumed to exist in all cases of the disease,

the apparently greater effect of the contagion, in certain instances,

being explained by reference to an assumed diversity of susceptibility

in the individuals coming in contact therewith. In this connection it

may be added that the various exhalations of the typhoid patient are

not alike the vehicles of the contagion. Facts go to show that it

escapes mainly in the intestinal dejections. This fact should not be

})assed unnoticed, for it is of practical importance when it comes to em-

ploy means to disinfect typhoid premises and stamp typhoid fever

germs (if such they may be called) out of existence.
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OR INFECTIOUS?

(c) If typhoid fever be contagious under certain extremely rare

conditions, it is also infectious under about the same rare conditions,

and the miasma emanating" from the stools of the patient, rather than

pulmonary or cutaneous exhalations, would contain the infectious

agent.

WATER POLLUTED WITH TYPHOID DEJECTA.

(d) It has been ascertained beyond all shadow of doubt that if

typhoid dejections find their way into water used for domestic pur-

poses, the use of such water will produce the disease.

THE ENDEMIC AT BASEL, SWITZERLAND.

In one of the most conclusive instances of the kind ever chronicled

in medical annals, polluted water of this description filtered through

nearly a mile of sand, and being used for drinking and other domestic

purposes, infected seventeen per cent, of the inhabitants of the little

village of Lausen, near Basel, Switzerland. The facts in this instance

are so conclusive that it is deemed proper to give the body of the re-

port relating thereto in full, as it first appeared in the Journal of the

Lpndon Chemical Society, in an able paper prepared by Dr. E. Frank-

land, on " Some Points in the Analysis of Potable Waters," which

report, after a few introductory statements, is as follows

:

" In this healthy village, which had never within the memory of

man been visited by epidemic typhoid, and in which even a sporadic

case had not occurred for many years, there broke out in August,

1872, an epidemic which simultaneously attacked a large proportion

of the inhabitants. About a mile south of Lausen, and separated

from it by the mountain ridge of the Stockhalden, which is probably

an old moraine from the glacial epoch, lies a small valley, the Fuler-

thai. In an isolated farm house, situated in this valley, a farmer, who
had just returned from a long journey, was attacked by typhoid fever

on the tenth of June. During the next two months three other cases

occurred in the same house, viz : A girl who was attacked on the

tenth of July, and the farmer's wife and their son, who sickened in

August. The inhabitants of Lausen were entirely fgnorant of what

had occurred at this solitary mountain farm, which was cut off from

all communication with the rest of the world, when, on the seventh

of August, ten of the villagers were suddenly struck down by typhoid

fever, whilst during the next nine days the number of cases had

already increased to fifty-seven, out of a population of seven hundred

and eighty persons, living in ninety houses. In the first four weeks the
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number of cases reached one hundred (or about twelve per cent, of

the population,) and altogether, to the close of the epidemic at the

end of October, one hundred and thirty, or seventeen per cent, of the

population, were attacked, besides fourteen children who were infected

at Lausen during their summer holidays, and became ill after their

return to school in other localities.

"The fever cases were pretty equally distributed throughout the

entire village, but those houses, six in ^number, which were supplied

from their own private wells, and not from the public fountains, were

entirely exempt. This remarkable difference naturally led to a suspi-

cion that the public water supply was connected with the cause of the

epidemic, although the apparently immaculate source of this supply

seemed to negative any such suspicion. The water came from a

spring situated at the foot of the adjacent Stockhalden ridge. It was

there received in a tank lined with brick Work, and carefully protected

from pollution, nevertheless a careful investigation into the source of the

spring placed beyond all doubt the origin of the infection. Ten years

previously it had been proved that direct water communication

through the intervening mountain, existed between the spring and

a brook in the Fulerthal valley, flowing past the house in which the

typhoid cases occurred.

At that time there was spontaneously formed, by the giving away

of the soil at a short distance below the farmhouse and close to the

brook, a hole about eight feet deep and three in diameter, at the bot-

tom of which a moderate stream of clear water was observed to be

flowing. As an experiment, the whole of the brook water was now

diverted into this hole, at the bottom of which it disappeared, but in

an hour or two the spring at Lausen, at the time nearly dry from a

long drouth, overflowed with an abundance of water, which was turbid

at first, but afterwards clear, and this continued until the Fuler brook

was again confined to its bed. It was, however, afterwards noticed

that whenever the meadows below the hole were irrigated with the water

from the Fuler brook, the volume of the Lausen water supply became

greatly augmented a few hours afterwards. Now this irrigation, prac-

tised every year, \vas carried on in the summer of the epidemic from

the middle to the end of July, the brook being polluted by the dejec-

tions of the the typhoid patients, for it was in direct communication

with the closets and dung heaps of the infected house, whilst all the

chamber slops were emptied directly into it, and the dirty linen of the

patients washed in it. Soon after the irrigation had begun, the water

supplied to Lausen was at first turbid, acquired an unpleasant taste
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and increased in volume. About three weeks after the commence-

ment of the irrigation, the sudden explosion of typhoid fever in Lau-

sen occurred.

" In his search for the cause of this outbreak, Dr. Hagler did not

rest satisfied with the evidence just recorded, but supplemented it by

the following ingenious and conclusive experiments :

"'The hole in the Fulerthal, already mentioned, was re-opened, and

the brook again lead into it. Three hours later the fountains of

Lausen doubled their previous supply of water ; eighteen hundred

pounds of common salt, previously dissolved in water, were now
poured into the hole, and soon the water of Lausen exhibited a

stronger chlorine reaction, gradually increasing until it became very

strong, whilst the proportion of solid matter dissolved in the water

augmented three-fold. The passage of the Fulerthal water to the

fountains of the fever-stricken village was thus established beyond

doubt, but another interesting question here presented itself: Did the

water find its way through the Stockhalden by a natural open con-

duit, or was it filtered through the porous material of the old mo-

raine ? To decide this point two and half tons of flour were first

carefully and uniformly diffused in water, and then thrown into the

hole, but neither an increase in the solid constituents, nor the slight-

est turbidity of the Lausen water was observed after the addition.

Thus, the investigation of the typhoid epidemic at Lausen showed :

1. That the epidemic followed immediately after the use, for dietetic

purposes, of water which had received the dejections of persons suf-

fering from typhoid fever, and that it was confined to persons who
drank the infected water.

2. That the water still retains its infective properties after a filtra-

tion which is sufficient enough to remove very minute starch granules,

but not sufficient at all times to prevent the passage of visible sus-

pended matter in a still more minute state of division.

3. That spring water which has been polluted with human excre-

ments, before its descent into the earth, and which is subject to visible

turbidity, is not always safe for domestic use.

4. That the water which is polluted with normal, as distinguished

from infected excrementitious matters of human origin, may be used

for dietetic purposes with impunity.

5. In as much, therefore, as no means are known of distinguish-

ing between normal and infected excrements, and as excrementitious

matters are liable to become infected constantly with typhoidal, and

occasionally with cholera poison, it is not safe to consume water which

6
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is contaminated with human dejections. Further, as typhoidal poison

is almost certainly organized and living, it is likely to resist oxidation

much longer than dead organic matters with which it is associated,

and as this poison is not removed from water by natural filtration through

nearly a mile of porous earth,* it follows that the tracing of the previous

history of potable water is of prime importance in water analysis.'
"

PHILADELPHIA AND COWBRIDGE.

In an able paper on the " Etiology of Typhoid Fever," by Dr.

Henry P. Wenzel, published in the Transactions of the State Medical

Society of Wisconsin, in 1877, the Doctor states: "In an epidemic

near Philadelphia, the (milk) cans were cleaned in the same boiler

that served to ablute the wearing apparel of a family sick with typhoid

fever, of whom one died. Twenty families who were supplied with

milk, were prostrated with typhoid fever, and when the sale of the

milk was interdicted the disease spread no farther." Water contam-

inated with typhoid dejections contaminated the boiler and milk cans,

and through the use of the latter, the milk. In an address to the New
Haven County Medical Society, of Connecticut, published in the

Eighty-fourth Transactions of the Connecticut Medical Society, Dr.

C. A. Lindsley, president of the- County Society, presented the fol-

lowing statement, gleaned from " Manual of Public Health, Ireland,

p. 161 :" "A large number of persons attending a ball at Cowbridge,

were attacked with typhoid fever in consequence of using water from

a well which had been contaminated by the evacuations from a patient

suffering with the disease."

WATER CONTAMINATED BY THE PRESENCE OF ORGANIC MATTER IN A STATE

OF SOLUTION OR SUSPENSION.

It is now almost universally confessed by medical men that the use

of impure water for domestic purposes is often an important factor in

the production of epidemics of typhoid fever. The disease has so

What a comment on the small patent filters which have been so industriously hawked
about this city, and probably elsewhere in the State, for the past eighteen months ! These
filters consist essentially of a small hollow globe of metal (not more than three or four

inches in diameter) filled with sand, small particles of quartz, or, what purports to be ani-

mal charcoal, and are so constructed that they can be readily adjusted to the faucets of the

supply pipes. The mechanism of the filter is such that its attachment to the faucet may
be easily reversed, or the filter itself may be reversed by a simple movement of the hand.

The water passes through the filter with about the same velocity that i. escapes from the

faucet of the supply pipe when the filter is not attached. As mechanical filters they are

more or less successful,, but they should not be depended on to remove from water min-
ute, living, infectious germs, or organic matter in a state of solution. To attain these

ends, a much more thorough and slower filtration is required, and the process should be

preceded by boiiingthe water, to render the latter, if it be really polluted, fit for domestic use.
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constantly presented when the water supply of a city or village has

become polluted by the presence of excrementatious matters of

human origin, whether solid or liquid, or by any species of vegetable

or animal matter in a state of putrifactive fermentation, that the medi-

cal profession have come to regard this cause as one of the most

common.

Reports of the various State and City Boards of Health, the medi-

cal text books and periodicals, teem with accounts of the outbreak of

the malady from this cause, and while it is a fact that an impure water

supply is frequently associated with other insanitary conditions, calcu-

lated to degrade and variously derange general health, such as neg-

lected privies, defective cess-pools, ponds of stagnant water, insufficient

drainage, surface areas of filth-sodden soil, and contaminated air, yet,

outbreaks of the fever have been so clearly traced to the operation of

the cause under consideration at this moment, that doubt of its

potency no longer exists in the minds of those who have given the

subject careful attention.

The following instances relate to sporadic groups, endemics and

epidemics of the disease, which were attributed mainly to the use of

polluted water.

GRAVEYARD WATER.

Professor Robert C. Kedzie, in a " Report on the Water Supply of

Michigan," published in the Transactions of the State Board of

Health of Michigan for 1876, writes : "Unfortunately we need not

go to France to learn what is the influence of graveyard water on the

public health. In February, 1875, I received a letter from Dr. Chip-

man, of Grand Rapids, calling my attention to the serious sickness

which had prevailed in families living on a certain alley in that city.

From this letter I gather the following facts : There is a graveyard

in Grand Rapids called the Fulton Street Cemetery. The soil in this

cemetery to the depth of ten to fifteen feet is gravelly and sandy, and

beneath this porous soil is a tenacious clay which dips to the east

towards the alley, on which are ten houses. The people living in

these houses derive water from the wells which penetrate two or three

feet into this clay. In seven of these ten houses serious sickness

of a typhoid or typho-malarial type prevailed, the sickness last-

ing from fifteen to thirty-five days. In the family which has lived the

longest in the alley, of six persons, five had the fever, three of them

in a very severe form. Some of the wells were not more than twenty

feet from graves. The impervious clay here served as a water-shed

to convey the filtration of the graves directly into the wells, and these

poor people were drinking a cold infusion of death."
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THE ENDEMIC AT STANGEROD.

The following account of an epidemic of typhoid fever is given in

''Reynold's System of Medicine," Volume I, page 242, American

Edition, 1880: "An outbreak of Enteric fever (typhoid fever) occurred

at Stangerod, a village chiefly seated on a naked, exposed, isolated

eminence. Trees, excepting young brushwood, are not seen in the

neighborhood, and there are but few marshes; a small stream has its

source at some distance, but scarcely touches the extreme bound-

aries of the district. In several places are flats covered with broom,

and used as pasture grounds. The basis is mostly basaltic rock cov-

ered with a layer of clay and loam, mixed with sand and flint. The
air is keen and pure, and the atmosphere rarely disturbed by clouds.

The position of the town is healthy as to local influences, and not

favorable to the production of endemic disorders, which, it appears,

had never been observed in it. The inhabitants were poor, and

chiefly engaged in agriculture and pasturage; comfort and wealth

were exceptions. The houses were small, low, dirty and surrounded

by dung-hills. The general want of spring water the inhabitants at-

tempted to supply by collecting rain water in bad reservoirs. The
disease appeared at the close of July, 1833, and terminated in April,

1834. The spring of 1833 was dry, followed by a dry summer, with

insufferable heat, continuing to autumn without rain, and with but

little wind; 157 out of 318 inhabitants were attacked, and nineteen,

or 1 2. 1 per cent., died. Dr. Ebel believed that the chief cause of the

disease consisted in the entire want of good fresh water,«and in the

use of corrupted water. The inhabitants of the village used for

domestic, purposes rain water obtained from marshes, and preserved

in insufficient reservoirs until required." The topographic and cli-

matic surroundings of Sangerod, with the combined pastoral and

agricultural habits of the people, will remind the reader of some of

our Colorado towns.

BEDFORD, ENGLAND.

Dr. Simon, chief medical officer of the Privy Council and

of the Local Government Board of Great Britain, reported to

the Privy Council, in i860, the particulars of an outbreak of

typhoid fever at Bedford, England, due, apparently, to fecal matter

soaking into wells from the numerous cesspools of the town. The

water, on examination, was- found to contain large quantities of

putrescent matter, unquestionably derived from the sources alluded

to. The disease appeared simultaneously in thirteen houses, on
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Clifton Terrace, where occupants used water from a well situated

near one end of the Terrace, which had evidently become contami-

nated. (Lancet, 1859, P- 43 2 -)

That eminent pathologist, Dr. C. J. B. Williams, of London, wrote

as follows :
" The soil that drains from habitations, contains, in ad-

dition to excrement, dirty water, the washings and remnants of

animal and vegetable matters used as food, and other offal ; all these

are mixed together and stagnate in the corrupting slough that is re-

tained in cess-pools and privies, or that is carried into sewers. *

The worst nuisance of this description is the cesspool without a drain

from it, unemptied for months or years, and often imperfectly cov-

ered. It continually poisons both air and water, and typhoid fever,

diarrhcea, cholera, dysentery, dyspepsia, inappetency, general weak-

ness and malnutrition are the results of their pestiferous operations

acting in different degrees." (Principles of Medicine, p. 75.)
" Im-

pure water used as a drink is a common cause of disease. River or

pump water near towns often contains decaying vegetable or animal

matters, and induces sickness, diarrhcea, dysentery and typhoid

symptoms." (Ibid, p. 58.)

Virchow, Vogt, Radcliffe and Stewart, have given countenance

to the doctrine that contaminated drinking water is frequently

an important, if not the sole factor in the production of the

disease. Buhl insists upon the decadence of typhoid fever

with a rise in the ground water, and an increase of the disease

with subsidence or fall in the ground water. Coincident with a fall,

organic matter held in solution becomes more concentrated ; as the

percentage of water increases, a corresponding dilution occurs.

Says Pentenkofer :
" The greatest recession of ground water coincides

with the most violent types of typhoid fever."

PORT SANILAC.

During the winter of 1875-76 an epidemic of typhoid fever made

its appearance at the village of Port Sanilac, on the western shore of

Lake Huron, Michigan. Out of thirty-six persons who used water

from the well of one, James Erskine, fourteen had typhoid fever, and

two died. The water in the well had become contaminated by seep-

age from an adjacent sewer which drained a horse, cattle, sheep, and

swine yard, a meat market and fish house. The sewer was con-

structed of plank, was shallow, partially covered with earth, usually

had stagnant water in it, owing to deficient descent, was underlaid

with about eight feet of sand after which came clay, and had a break
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in it nearly opposite the well which was out of line with the sewer

and about ten feet deep, so that the water in the well was about sev-

teen feet from the imperfection in the sewer. The use of the well

was abandoned. No new cases of the disease presented after the

abandonment of the well water for one week. "All the washings-

from large quantities of fish, as well as from filthy hog pens and

stables, went into the shallow plank sewer," is the language of the

physician who reported the particulars of the case. (Report State

Board of Health, Michigan, 1876.) And yet could this water vie

with Cherry creek water? But of the latter more anon.

EAST SAGINAW.

In 1875 the Secretary of the State Board of Health, of Michigan,

read a communication before the board relating to the water supply

of East Saginaw, Michigan. The paper set forth the facts that the

principal sewer of the city discharged its contents into the river, " at

a point above the location of the water works." That sewage of a

large area was in this way emptied into the reservoir from which the

water supply was obtained, and that " many cases of typhoid and

low fevers had occurred."

During the fall of 1875 considerable Typhoid fever prevailed

at Lansing, Michigan. Dr. George E. Ranney, of that city,

attributed the prevalence of the disease " to impure water,"

furnished by wells which were very low at the time and in close

proximity to privies. In block 1 18, besides other serious sickness,

there were seven cases of the fever, and two deaths. In block 127

there was eight cases and one death. On the latter block were thir-

teen privies, and one of them only a rod from the well which furn-

ished the infected families with water. Dr. Kedzie examined a speci-

men of water obtained from the latter well, and stated in his re-

port on the same :
" The well water contained ammonia, and nitrites in

quantity sufficient to show that it contained the products of decompo-

sition of highly organized bodies in a putrescible condition ; in other

words it contained sewage matter. The only apparent source from

which such matter could be derived, was the privy in the vicinity of

the well."

There is published in the "Scotsman " August 5, 1875, a statement,

made by Dr. A. Stewart, of Edinburg, before the British Medical

Association, in which he " narrated the case of a friend of his who
went to inspect a boarding school, previous to sending his two daugh-

ters. Everything he liked but the drain which passed within three
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and a half feet of the well. When he spoke of this he was informed

that the water of the well had been drunk for years, and that no dis-

ease had ever occurred. To satisfy himself he twice had samples of wa-

ter taken and analyzed, and it was found to be perfectly pure. 1 [e sent

his daughters to the school, but in two or three weeks typhoid fever

broke out, and of four deaths that occurred, one was that of his

youngest daughter. The water of the well was then found to be

putrid from the sewage which had found its way into it."

AT NEW HAVEN.

In the "Proceedings of the Connecticut Medical Society," for 1875,

Dr. S. D. Gilbert reports eight cases of typhoid fever, as having oc-

curred in the Seventh Ward of New Haven, a quarter otherwise

known as " Dublin," the patients being of Irish descent. " On inquiry,

it was found that the privies in this neighborhood were very foul,

and in several places the wells from which the patients drank were

very near these, and the water was undoubtedly infected from this

source."

AT BURLINGTON.

In Dr. Lattimore's report to the Board of Health of the city of

Rochester, N. Y., 1878, the following quotation is found: " There was

a sudden and severe outbreak of typhoid fever at St. Mary's Hall
(

Burlington, in the beginning of the winter of 1874. The first case

occurred on the fourth of December, and before the twentieth of the

month there were eighty cases. Sixty remained in the institution

and were all cured. Of the twenty who went away to their friends,

five died very soon, and two others after lingering for six months.

The cause of the disorder was a polluted water supply. A large well

received its supply from the Delaware, and the water was pumped
from this for the use of the establishment. Adjoining the well was a

large cess-pool, lined with brick and cement, in which the cement had

decayed, and allowed a leakage from the cess-pool to the well, by which

the water was poisoned. As soon as the cause was known the proper

remedies were applied, and the disease was stopped. The disorder

was entirely confined to the young ladies attending the school.

Teachers and servants, who drank tea and coffee only, escaped the

sickness altogether "

AT ROCHESTER.

During the fall of 1877, about fifty cases of typhoid fever pre-

sented in the city of Rochester, New York. The very sensible Board
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of Health of that city looked upon the occurrence as an event which,

like all other events, had a cause. The health officer of the city, Dr.

Buckley, under the direction of the Board of Health, requested all

physicians to report the names and residences of persons suffering from

the disease. As above stated, fifty cases were reported. Health inspect-

ors were immediately detailed to visit the premises of the sick, investi-

gate their sanitary surroundings, make reports on the contiguity of

sewers, cess-pools, and privies to the wells patronized by the sufferers,

and especially to determine whether the patients drank well water either

at home or where they were employed. It was ascertained that every

patient suffering from typhoid fever, except two, which arose appar-

ently from ill-ventilated apartments in close proximity to foul water

closets, habitually used well water. That a large proportion of the

wells of the city were situated within an average distance of less than

thirty feet from cess-pools and privy vaults, and that many of them
" were within ten feet of the poison-breeding places." Specimens of

water from these and other wells in the city were obtained and given

to Professor S. A. Lattimore for analysis. He carefully analyzed forty

specimens obtained from as many different wells. His analyses re-

vealed the startling facts that each specimen furnished contained a

dangerous amount of organic matter in solution, and a large percent-

age of sodium chloride, or common salt. Many of the specimens

contained from ten to twenty-five grains of the latter to each gallon

of water, while specimen "No. 40," obtained from a well on East Main

street, contained over fifty grains of salt to a gallon of water. The
average number of grains of salt per gallon, in the forty specimens

examined, was 16.78. By a very ingenuous argument based upon

a comparison of a series of analyses of well water and sewage
" obtained from the outlets of nine of the principal sewers of the

city," the Professor pretty well establishes the hypothesis, that when-

ever common salt appears in well water to a greater extent than a

very few grains per gallon, it may safely be predicted that the water

has become contaminated by sewage or house drainage ; and when it

reaches the figures above cited—from five to fifty grains per gallon

—

the danger becomes imminent, and the use of such water should be

prohibited in the interests of public health. As still further explain-

ing the mode in which these wells became contaminated, he

states, " that the peculiar topographical and geological character of the

site on which this city (Rochester) stands, renders its well water

peculiarly liable to contamination. Everywhere, at no great depth

beneath the surface, lies a stratum of limestone containing much
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§uiphate of lime and magnesian salts. In fact, the residue left on

evaporation of many of these waters is intensely bitter to the taste on

account of the sulphate of magnesia—Epsom salts—which they

contain.

"The soil which covers this rocky formation consists, not of the

'drift' which forms the general surface of this section of the country,

but of aqueous deposits of separate beds of clay, sand and gravel,

and, in one or more parts of the city, beds of peat. One of the ear^

liest 'improvements' made in this city was to obstruct the natural

drainage. The surface-water, which formerly flowed away by chan^

nels of its own making, is now compelled to sink more or less grad-

ually into the earth. So soon as it reaches the rocks, it must

stagnate under ground, or find its way into a crevice or a well.

" Many wells are excavated in beds of sand and gravel, and do not

reach the rock. They, therefore, drain all the neighboring higher

ground, and become receptacles for all soluble matters upon or in the

soil for considerable distances. If a sewer passes near, its contents

find their way into the well until it is filled up to the same level.

Numerous wells in this city fluctuate as the sewer in the street ebbs

and flows."

It is believed that enough has now been written to satisfy any reas-

onable person that the use of water which has become contaminated

by the presence of decaying, putrescent, or organic matter in solution,

and especially such as that derived from cess-pools, privies, house

drainage, and above all, that admixture of all these, sewage, may pro-

duce typhoid fever.

How this result is brought about the writer does not assume to

know; whether by generating "germs," of specific potentiality

which, obtaining an entrance into the organism through the medium

of drinking water, produce the result, or whether such water, after

all, like those earlier described in this paper, as contaiminated by

the presence of excreta, contain "specific matter" cast off at some

previous time, near or remote, from the intestinal canal of a patient

suffering from typhoid fever.

EMANATIONS FROM PUTREFACTIVE FERMENTATION.

It furthermore seems quite probable that emanations from filth-sod-

den areas of soil, cess-pools, sewers, whether surface or underground,

and foul privy vaults, may occasion the disease. Attacks of the mal-

ady have been pretty conclusively traced to each one of these agen-

cies, and to morbific emanations from promiscuous heaps of filth, such

as piles of barn-yard manure, commingled with straw and urine of

domestic animals, fermenting in one common heap.
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Ziemssen informs us that " a villager, who had contracted typhoid

fever at Ulm, returned to her native village, a place where typhoid

fever had not existed for many years. The excreta of this person

was thrown on the dunghill. Several weeks later, five persons were

employed to remove the dunghill. Of these five, four were attacked

with typhoid fever, and one with gastric symptoms and swelling of

the spleen. The excreta of these five persons were buried deep in the

dunghill. Nine months later, two persons were employed in com-

pletely removing this dunghill, and one of them was attacked with

typhoid and died of it."

In the Massachusetts State Board of Health Report for 1878, p. 13,

reference is made to an outbreak of typhoid fever at Smith Station,

Enfield County. No common cause seemed to exist except the site

of the village was damp and was once a swamp. The first two cases

that occurred were in a house that stood over a cesspool. In the

autumn of 1873 an endemic of typhoid fever occurred in Wheeling,

West Virginia. Cholera had prevailed during the summer, and its

presence goaded the authorities to pay more than ordinary attention

to the sanitary condition of the city. Accordingly, during June and

July, about two hundred privy vaults were cleansed. According to

the reporter, Dr. S. L. Jepson, " the contents of these privies were

carted through the streets and dumped into the river, not infrequently

a part of the load escaping on the. streets." He asks the question:
44

Is it possible that this stirring up of old vaults in the hot months

and the letting loose of foul gases throughout the city, had any in-

fluence in the causation of a typhoid epidemic which set in two

months later?"

Says Dr. Stamm :
" Before erecting statues, building museums and

buying expensive pictures, towns should be relieved of bad odors and

fermenting putrescence. Good privies are far higher signs of civiliza-

tion than grand palaces and museums of art."

The dejecta of human beings, accumulating for years in vaults, or

deposited in shallow pits, undergoing putrefactive fermentation under

the combined influences of heat and moisture, daily, and almost

hourly, receiving fresh additions, whereby the putrefactive changes

are kept up, furnish a pestilence-breeding mass from which emana-

tions of a most deleterious nature arise. Such horribly loathsome

masses wield a triumvirate of deadly influences, in that they poison

earth, water and air.

No wonder that human beings languish, sicken and die, when they

foster, under their very eves, such diabolical accumulations of filth !
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A mushroom, like a phoenix from its ashes, may arise in the midst

of decay and pollution, but mephitic gases are antagonistic to human
existence.

Where cesspools are contrived to receive not only the kitchen

slops and waste water of the establishment, but the con-

tents of the water closet as well, and the plumbing is

at all defective, there is great danger that the air of the

house will become contaminated, and that typhoid fever and kindred

diseases will develop. Says Professor J. C. B. Williams :
" The

stench which exhales when these receptacles are opened, gives some

idea of the deleterious influence they originate, and the fearfully

poisonous nature of the emitted gases is often proven by the sudden

faintness and sickness, nausea, vomiting and diarrhoea, which attack

persons engaged in emptying them. Instances have occurred of in-

dividuals being speedily asphyxiated by these gases, and others are

on record in which, although the result was not immediately fatal,

congestion or typhoid pneumonia ensued, which passed into gangrene

in the first stage." (Principles of Medicine, p. 75.)

PREDISPOSING CAUSES.

The various causes above alluded to may be, with some propriety,

termed exciting causes of the disease. Other causes, operating in a

more indirect manner, yet strengthening the operation of the former,

remain to be considered. They are usually denominated predispos-

ing causes. Among the latter no one cause is probably more potent

than age. On the authority of Dr. Murchison, more than fifty per

cent, of the cases of typhoid fever admitted during ten years into the

London Fever Hospital were between fifteen and twenty-five years of

age. The statement is made that one-fifth were under fifteen, and less

than one-seventh above thirty years of age. But one case, in sixty-

eight, exceeded fifty. (Reynold's System of Medicine.) The aver-

age of 1,772 cases was slightly in excess of twenty-one years.

SEX.

Both sexes appear to be about equally liable to the disease, though

the writer's experience in this State would lead to the conclusion that it

predominates in the male sex, perhaps owing to the hardships incident

to frontier life to which the latter are subjected. Our miners, ranch-

men, teamsters and laborers on public works, such as railroads and

irrigating ditches, are frequently subjected to hardships in the way of

exposure, great vicissitudes of weather, associated at times with in-

sufficient clothing and food of an improper kind ; influences less fre-
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quently brought to bear on the female element of the population.

Chomel made special inquiry in 115 of his cases, and ascertained

that one-third of them " had been exposed to sudden cold, to want of

food or bad diet, excessive fatigue or mental depression."

SEASON.

Season exerts a marked predisposing influence. In 106 epidemics

in which the time of the accession of each was determined, it was as-

certained that forty-one began during the first half of the year, and

sixty-five during the latter half. The third and fourth yearly quart-

ers furnished, respectively, twenty-nine and thirty-six endemics.

(De Claubry in Reynold's System of Medicine.)

Of fifty-eight cases admitted to the Arapahoe County Hospital dur-

ing the year 1878, fifty-five were admitted after July 1, while thirty-

eight were admitted during the months of September, October and

November, the latter month furnishing fifteen, or three in excess of

any other month.

Of eighty-two cases admitted to the same institution during the

year 1880, to October 31, seventy-seven came in after July 1 ; Au-
gust, September and October, respectively, furnishing twenty, thirty-

one and twenty-three cases.

In New England, enteric fever is not infrequently called the au-

tumnal or fall fever, (Bartlett on Fevers, page 10 1). During its prev-

alence in this city (Denver) in 1879 and 1880, by far the largest num-

ber of cases presented during the third and fourth quarters of the

years.

Analysis of the statistics furnished by the London Fever Hospital

brings out the fact that for seventeen years the autumn and winter

months furnished two cases to one, as compared with the cases aris-

ing during the other months of the year.

Dr. John Harley, of London, states :
" That enteric (typhoid) fever

obtains its maximum of development in September, October and No-

vember, declines slowly during the winter and spring, reaching its

minimum in May, then begins to increase progressively with the

advance of summer." (Reynold's System of Medicine.)

ACCLIMATION.

During the prevalence of an endemic, or epidemic of the disease, it

is a well established fact that " new comers," or those not acclimated,

are more likely to contract the malady than those who have resided

long in the locality. It is asserted that both Louis and Chomel con-
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curred that the majority of patients who came under their observation

in Paris had been there but a short time. Dr. Austin Flint states:

" It has been observed to prevail among recent residents in other

cities."

During the epidemic in Denver, above alluded to, and of which a

short history will be given at the conclusion of this paper, it was

found to predominate among those who had but recently arrived.

It has been observed that long continued drouth acts as a predispos-

ing cause of the disease. This is in accord with Pentenkofer's and

Buhl's observations in regard to the prevalence of the disease during

great recessions of the ground water. Early, dry springs, followed

by hot summers, with much less than the usual rainfall, favor its

prevalence during the latter summer and autumnal months. Drouth

then, and especially when associated with unusually prolonged heat,

may be set down as a predisposing cause.

OVER-WORK.

The writer has become satisfied that long-continued over-exertion

of the physical forces, and especially when associated with irregular

or defective feeding, is a predisposing cause of the disease. Numer-

ous instances of the kind in farmers, miners, railroad laborers, and

prospectors have convinced him of the fact. He has quite frequently

seen the disease develop in farmers after a month or two of unwonted

toil and anxiety experienced in securing a large harvest, in the ab-

sence of a plentiful supply of farm labor, or an indisposition to se-

cure it. Under such circumstances the physical powers became ex-

hausted during the long days of labor and short nights of rest, the

appetite becomes impaired, and the needful supply of renovating

food is not digested, while waste of the nitrogenous tissues is in-

creased, the blood becomes loaded with effete material, and the sub-

ject, in the presence of other accredited exciting or predisposing

causes, is seized with typhoid fever. Such instances of the disease

have arisen where the sanitary surrounding appeared faultless.

PREVENTION OF THE DISEASE.

From what has been said in reference to the cause of the malady,

the measures to prevent its occurrence follow as corollaries. To sum
up, they include the avoidance of contagious misasmas emanating

from patients, or their dejecta, suffering from the disease, which, how-

ever, are comparatively inoperative ; the use of pure water and an

abundance of good, wholesome food ; clothing calculated to maintain
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an equable temperature of the body ; avoidance of immoderate phys-

ical exertion or mental worry ; effective sewerage and subsoil drain-

age
;
prompt removal to a safe distance from the habitation of every

cxcrementitious or waste product which, by its presence or continued

accumulation, is in any way calculated to contaminate earth, air or

water ; effective plumbing, with good traps to the waste pipe of each

closet, sink or wash-basin
;
prompt disinfection, and distant removal

of all typhoid excreta.



HISTORY OF AN EPIDEMIC

OF

TYPHOID FEVER
IN

DENVER. COLORADO.

BY H. A. LEMEN, M. D., OF DENVER, COLORADO.

During the summer and autumn of 1879, anc^ a ^so °f l88o, there

prevailed in the city of Denver an epidemic of typhoid fever, of no

mean proportions. As early as the spring of 1879 sporadic cases of

the disease occurred, several of which found their way into the Arap-

ahoe County Hospital, a public institution in charge of the writer at

that time ; while others were encountered in the practice of several

other physicians in the city. During June, 1879, anc* well into July

of the same year, dysentery prevailed to a greater extent than usual

in this locality, while entero-colitis, and diarrhoea of rather aggra-

vated type, were more than ordinarily prevalent.

As the first month of summer waned and mid-summer approached,

typhoid fever became quite prevalent, until there was scarcely a

physician in the city, young or old, long resident or recently arrived,

who had not from one to several cases, and in not a few instances, one

dozen, on hand at the same time.

Death from the disease was not infrequent, and by the last of Sep-

tember the total number of cases in the city must have considerably

exceeded one hundred. During October and November new cases

constantly presented, and the total number on hand at any one time

seemed larger than before, although accurate statistics verifying the

last declaration are not available at this time, but the correctness of

the assertion is sustained by the experience, verbally related, of a major-

ity of the leading medical men o( the city.
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The disease began to decline early in December, and so far as the

writer can learn, no new cases presented after December 25th,

until the following March, when a boy, aged ten years, was sent to

the County Hospital for treatment, and, on examination, was found to

be suffering from typhoid fever, from which, after a very protracted

illness and numerous complications, including gangrene of the genita-

lia, he died. From this date on, occasional cases came into the above

named institution for treatment, until early in August, when they be-*

gan to pour in, until, in a daily attendance of from sixty to eighty pa-

tients, as many as twenty-five or thirty were typhoid fever patients,

and at least one-third of these examples of a most malignant type of

the disease, as indicated by great prostration, early and profound dis-

turbance of the functions of the brain, spinal cord, or both, pulse

ranging from 1 20 to 140, temperature, taken under the tongue, ranging

after the few first days from 103 to 106 , early spontaneous diarrhoea,

appalling hemorrhages from the bowels, tenderness and gurgling

along the lower right hand border of the abdomen, nose-bleed, rose-

colored lenticular spots on the skin covering the abdomen and chest,

and, in a number of instances, an eruption, mainly on the abdomen

and chest, of a purple hue, resembling more nearly the eruption char-

acteristic of measles than any other with which the writer is familiar,

and which was usually associated with a purplish hue of the lips and

finger tips, and a dusky hue of the countenance.

The latter cases were really very suggestive of typhus fever. But

as a number of them had either nose bleed, or intestinal hemorrhage,

or diarrhoea and great gaseous distension of the abdomen, and as a

few of them had all these symptoms and signs, and as the prevailing

epidemic was unquestionably typhoid ; and, furthermore, as the dis-

ease did not attack the attendants, whether nurse or physician, they

were considered well-marked cases of ataxic and adynamic typhoid

fever.

Post mortem examinations of typical cases were made under the

supervision of the writer, and the diagnosis was abundantly verified in

each instance. Enlargement of the mesenteric glands, enlargement

and ulceration of Peyer's glands, and extreme congestion of the in-

testinal mucus tract for a long distance above the ileo-caecal junction

were observed, together with more or less general engorgement of

the abdominal organs. Many of the cases occurring in the latter third

of the epidemic of 1879, presented, during life, unmistakable evidence

of gastric disturbance of a catarrhal type, while it was not uncommon

to witness unquestionable attacks of gastritis as a complication greatly
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tending to retard recovery and occasioning frequent relapse. But to

return to the visitation of 1879, the total number of cases occurring

in the city, which had a population of 33,000 to 35,000, and rapidly

increasing, was variously estimated by physicians in the city all the

way from nil to 1,200.

During the summer and autumn of 1880 the disease was again

prevalent in the city, though, according to the concurrent testimony

of a large majority of the leading physicians, it was neither as preva-

lent as during the preceding year, nor as fatal.

The opinion was oftener expressed that the disease, as manifested

this year, was more frequently of a typho-malarial type of fever.

As no complete record was kept of the actual number of cases that

occurred in the city during either year, cards were addressed to a

number of leading physicians on which the following queries were put:

" 1. What is your estimate of the number of cases of typhoid

fever in this city during the year 1879 ?

2. During the year 1880 to October 20th ?

3. Did it predominate among ' new comers ' either year ?

4. If so, which year ?"

With two or three exceptions, all to whom the queries were ad-

dressed responded, some briefly, others more at length. Their

replies to the queries proper are herein given in their own language,

the respondents names being arranged in alphabetic order.

"My estimate of the number of cases of typhoid fever for the year

1879, *s 7°°' f° r tne vear J 88o, to October 20th, 360. More pre-

valent among 'new comers,' particularly during 1880. Older resi-

dents seemed to be inured to the surrounding influences.

W. W. ANDERSON."
" I think about 1,500 cases of typhoid fever during the year 1879,

and about half that number during the next year to October 20th.

F. J. BANCROFT."
"About 700 typhoid fever cases in the city during the year 1879.

About 300 during 1880 to date, October 20th. I think more 'new

comers ' were affected during both years than older residents.

J. C. BLICKENSDERFER."
"It is impossible to approach a correct estimate of the number of

typhoid fever cases during 1879. I saw of my own cases, with those

of other physicians, about 50 cases; during 1880 a much smaller

number. A very large proportion of my cases both years were among
residents of many years' standing and their families.

R. G. BUCKINGHAM."
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" Should estimate about 500 cases of typhoid last year, and about

200 this year. Think it has been slightly more prevalent among
'new-comers.'

S. COLE."
"I would say that my estimate of the total number of cases of en-

teric fever occurring in this city last year is derived from conversa-

tions with other practitioners. I should say there must have been

near 1,000 cases. The total number this year cannot fall far short of

350 to October 20th. It was mostly confined to 'new-comers.'

J. C. DAVIS."

"Estimate of number of cases 1879, 500; to October 20th, 1880, 100.

Predominated among old residents.

CHAS. DENISON."

"Estimate of number of cases of typhoid fever in 1879, 2°° 5 to

October 20th, 1 880, 1
50. Specially predominated among ' new-comers

'

the last year.

J. W. GRAHAM."
" As to my estimate of the number of cases of typhoid fever in

this city during the year 1879 an<^ during the year 1880, to October

20th, whether or not it predominated among ' new comers,' either

year, etc., if I were to confine my answers to the pure cases of typhoid

fever, I should say a very few cases prevailed in either of the years

named. W. F. McCLELLAND."
"I think there were about 650 cases of typhoid fever during the

years of '79 and '80, to October 20th. I did not observe that the fever

predominated among ' new comers ' either year.

C. M. PARKER."
" I estimate number of cases of typhoid fever for 1879 at 500. For

1880, my estimate is not so great. I should say not over 300. The

year 1880, I think, shows a predominance among 'new comers,' or

those who have not spent the entire summer in Denver.

H. K. STEELE."
" I estimate the number of cases of typhoid fever in Denver during

the year 1879 at from 700 to 1,000—the latter a large estimate as

maximum. Can give no estimate for the season just past, as I was

absent during the autumn, and have had not more than half a dozen

cases, nearly all among ' new comers.' A priori, I believe the ' ten-

derfoot ' is more liable to have the disease than those who are accli-

mated ; or, I should rather say, mured to the particular form of filth

which Denver presents—and I believe that experience corroborates

the hypothesis. A. STEADMAN."
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"My estimate of the number of cases of typhoid fever in this city

for the year 1879 is 700, and for the year 1880, to October 20th, is

350. Have not noticed any marked predominance of the disease

among ' new comers.' W. E. WILSON."
" I should say that there were during the year 1879 not less than

500 cases of fever in Denver, but most of this sickness was not, in my
opinion, typhoid. I have no way of getting at it, but I suppose it

proper for me to answer by comparison. If you will accept that, I

will say that about one-half of the fever cases that I saw during the

year 1879 were typhoid. * * * * * 1 am not ^b\e to form

any opinion of the number of cases for this year. I think I have seen

more cases of fever among 'new comers' this year than last, though I

will not state so positively. W. H. WILLIAMS."
" I estimate the number of typhoid fever cases in the city of Denver,

during the year 1 879, at 750. Also, that three-sevenths of that number

had been in the State less than one year. I estimate the cases this

year, to October 20th, at 250, one-half of whom have resided here

less than one year. J. M. WALKER."
A glance at the above correspondence shows considerable diversity

of opinion as to the number of cases of typhoid fever in this city during

the periods specified in the queries.* All but one admit that it was

quite prevalent.

The majority admit that it was more prevalent during the year 1879

than the following year.

The writer's opinion is, that there were at least 600 cases of gen-

uine enteric (typhoid) fever in the city during the year 1879, and

about 300 or 350 cases in 1880, to October 20th. So far as his ex-

perience went it actually, but perhaps not relatively, predominated

among the older residents the former year, and in " new comers

"

the latter year. It really seemed, during the second year of the

epidemic, that the older residents of the city had become to a degree

inured to the cause or causes of the disease, and, comparatively speak-

ing, escaped, while many of the 10,000 to 12,000 "new comers" who
were brought in fresh contact with the epidemic influence after their

arrival here, during the second year of the epidemic, succumbed to its

influence. In the County Hospital where the beds are supplied mainly by

*Several of the correspondents give estimates of the number of cases of remittent and
typho-malarial fever for the periods designated in the "queries." These estimates are

not here given for the reason that the "queries" related to typhoid fever exclusively. No
physician who practiced in the city during the two years referred to, doubts that there

were cases of remittent and typho-malarial fevers. The general health of the entire com-
munity was far below par, and the latter fevers, and measles, erysipelas, diphtheria, septi-

caemia, pyaemia, and purpura, prevailed to a greater or less extent.



68 STATE BOARD OF HEALTH.

patients from the city of Denver, 140 cases oftyphoid fever were admit-

ted from January 1 st, 1 879, to October 3 1 st, 1 880. Of this number, fifty-

eight were admitted during the first year, and eighty-two during the

second year to the date mentioned. A large majority ofthose admitted

during the last named period had been in the State less than six

months, many of them less than two months. The disease was

usually not diagnosed positively until a group of quite characteristic

symptoms presented, in the meantime being treated upon general

principles, and with due reference to the prevailing epidemic. At the

risk of slight repetition, it may be asserted that the group of symp-

toms above denominated " characteristic" consisted of continued fever

reaching 103 to 105 ° or even 106 , after a duration varying from

three to six days, headache, sleeplessness or stupor, delirium, nose

bleed, spontaneous diarrhoea, in which the dejections were of the

pea-soup color when not altered by the influence of medicine, as sub-

nitrate of bismuth, or tinged by admixture with blood, tenderness

and gurgling along the lower right hand border of the abdomen,

swollen (typanitic) abdomen, hemorrhage from the bowels, tongue at

first coated with a whitish fur of varying length, or yellowish white

fur, gradually or rapidly assuming a brownish hue, or becoming

almost black, cracked and crisp, or sleek and red, glazed and firery

;

in' a large percentage of cases rose-colored spots scattered over the

abdomen, or abdomen and chest ; in a few cases a purplish or livid

eruption much more extensively diffused over the chest and

abdomen, accompanied with frightful hemorrhages from the bowels

or nose, and in at least one case from the ears, violent delirium, great

tremulousness of the muscles, extreme restlessness and exhaustion,

intestinal perforation. Not that all the above symptoms presented

in individual cases, but enough of them to render the diagnosis a mat-

ter of form. As previously stated, post mortem examination was made

in a sufficient number of instances to set at rest all cavil concerning

the nature of the disease.

It is worthy of note, that cases which at first appeared mild, and bid

fair to progress without complication to a favorable issue, and which

in fact were so light during the first week, or into the middle of the

second week of the malady, as to suggest doubts as to its being genu-

ine typhoid fever, would suddenly, and apparently causelessly, grow

worse, have troublesome nose-bleed, obstinate diarrhoea with meteor-

ism, hemorrhage from the bowels, great prostration and alarming

nervous symptoms, and either die, or get well after a protracted con-

valescence, showing no matter how mild the case, it seemed to pos-

sess grave and unmistakable tpyhoid fever possibilities.
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TOTAL DEATHS FROM THE DISEASE.

The total number of death certificates returned to the city physician

declaring typhoid fever to be the cause of death, was forty for 1879,

and fifty-seven for 1880, to October 20th. That functionary, however,

declares it to be his opinion that the returns of the deaths for the year

1879 were very imperfect, and certainly did not contain a report of all

deaths caused either by typhoid fever or other ailments. His view is

that the deaths from typhoid fever in 1879 exceeded the mortality

from the same cause in 1880, to October 20th.

DISTRIBUTION OF THE DISEASE.

The malady was not confined to any particular locality, nor indeed

to one class of individuals outside of its natural predilection for per-

sons under middle age and "new-comers."

During the year 1880 it was, perhaps, less prevalent in the central

portion of town, and among old, well-to-do residents, than during the

succeeding year, but it manifested such slight preferment for any par-

ticular class, except as alluded to, that the observer was forced to the

conclusion that the cause or causes of the epidemic were of a nature

to act upon the entire population. Reference has been made to its

assumed, or probable, greater prevalence in the central portion of

town during the first year of the epidemic. This fact may possibly be

explained on the hypothesis that this portion of the city was in a reck-

lessly more insanitary condition, mainly owing to crowding the popu-

lation and longer settlement, than after the spring of 1880.

The alarm excited in the public mind by the prevalence of the dis-

ease and its mortality, the general insalubriousness of the city, the oft-

repeated appeals of the Denver Medical Association, of numerous

private citizens in high standing, and of the daily press, directed to the

City Council and Board of Health, consisting of the Mayor and

Council Committee on Health, finally, in a measure, aroused the

latter to a species of action.

During the spring of 1880, the streets and alleys in the more

populous portions of town were freed, to a considerable extent, of old

accumulations of a great variety of filth. Many cess-pools and privy

vaults were emptied, and a percentage of them disinfected, and a

system of bi-weekly removal of garbage was inaugurated and prac-

ticed during the summer and autumn with partial success.

CAUSES OF THE EPIDEMIC.

No human being with a properly constituted mind, " capable of

marching from a premiss to a conclusion," and in the least tutored to

regard epidemic disease as a result of insanitary conditions, or the

latter and contagium combined, could have failed, after a limited tour
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of observation about the city, to reach the deduction that at least

several potent causes of wide-spread disease existed within its

boundaries.

Regarding these momenta, and the influence that each exerted, there

was, as usual, some discrepancy of opinion among medical men, but

it was pretty generally conceded that the principal causes could be

arranged under the following heads :
u

i. Foul Air.

2. FlLTH-SODDEN $OIL.

3. Polluted Water.

FOUL AIR.

1 . The atmospheric conditions which prevailed at Denver during the

greater part of the summer and autumn of 1879 were peculiar and

long to be remembered. The heavy, damp snows which are usually

precipitated in March and the fore part of April were wanting. There

was rather more than an average rain-fall in May. The sprightlier

thunder showers and hail storms of June and July were almost entirely

wanting. The precipitation in August was 1.38 inches; while the

total precipitation from the last day of May, to December 31st, was but

3.09 inches.

The following table gives the annual precipitation of rain or melted

snow, in inches, from 1872 to 1880, inclusive:
Rain-fall or

Year. Melted Snow.

i<s72 17-95 in.

1S73 11-73 "

1874 13.46 "

1875 17.25
"

1876 20.12 "

1S77 16.38 "

1878 • 15.51 "
1879 - 10.86 "

1880 9.58
"

From May 31st to December 31st, 1880, the precipitation was 7.25

nches, while between the same dates, 1879, it was but 3.09 inches.*

It will be seen that there was much less rain-fall than usual

either year, and that the last seven months of 1879 gave much less

precipitation than the same months for the following year.

During the summer and autumn of the former year, the perspective

in every direction was obscured by immense volumes of smoke from

numerous fires raging in the mountain forests.

The red rays of the sun, often for days, were the only ones which

struggled through the smoke and dust which hung fog-like over the

*The writer is indebted to Serg't Asa C. Dobbins of the U. S. Signal Service, Denver
Colo., for the above meteorological data.

'
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1

city. Dust, laden with innumerable particles of organic matter which

arose from the filth}-, unscraped, unswept, and parsimoniously sprinkled

streets, and more filthy alleys and filth sodden areas, wrapped the

entire city in a covering which subsided only hours after the streets

were deserted at night, or when, as happened at long interval

grateful shower of rain fell. It insinuated itself into the recesses of

every chamber, and likewise into the eyes, nostrils and lungs of each

member of the human family. But far more potent for evil, in all

probability, was the contamination of the air which resulted from

more volatile germs and gaseous emanations from masses of filth in

numerous cess-pools and privy vaults, and accumulations of various

species of garbage and offal in the alleys and gutters, all undergoing

putrefactive fermentation. Of cess-pools it may be said that they

were numerous in Denver ; that until recently they have had but

little attention in the way of systematic emptying and disinfection ;

that the gases they invariably generate too frequently escape into the

buildings with which they are connected, owing to defective plumb-

ing ; that, as a rule, they are not cemented, and that their contents

escape into the surrounding porous soil and sand, and thus con-

taminate earth, air, and water alike.

Of the privy vaults, numbered by the thousand, it may be asserted

that they are pits, varying from three to ten feet in depth, sunk

through the porous soil, and into the more porous sand, which every-

where in Denver underlies the thin stratum of soil ; that hundreds of

them, particularly at hotels, restaurants, cheap boarding and tenement

houses, were full, and not unfrequently. overflowing, emptied only

through dire necessity, and strangers, with few exceptions, to disin-

fection ; and which, like the cess-pools, though to a more visible and

unsavory extent, contaminated the air, the soil and, there is good
reason to believe, the well water in not a few instances.

The atmosphere was still further rendered impure by unwholesome
emanations arising from many of the street and alley gutters in which

was stagnant or slowly moving water. The evil from this cause was

greatly enhanced by permitting green grocers, butchers and shopmen
generally, to sweep the refuse of their shops into the gutters.

The objectionable practice of leaving numerous piles of muck and

refuse which had been shoveled from the street gutters and emitted

foul odors, to dry in the streets before carting away, was much in vogue.

Those whose business called them on to the streets at night fre-

quently had their nostrils offended by mephitic emanations from

these sources of atmospheric pollution, and from the effluvia arising

from neglected and overflowing privies and reeking alleys in the rear
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of crowded quarters, hotels, restaurants, meat shops and livery stables.

It has been suggested that had a human being, endowed with

normal olfactory organs and provided with pterodactyl-like wings,

been stationed at some point on the plains not more than one hundred

miles east of Denver, and impelled on a dark night, by fancy or other-

wise, to bend his flight towards the Queen City of the Plains, keeping

his eyes tightly closed as he approached the site of the ambitious, but

sickly, young city, his nose would have informed him of its exact

locality

!

FILTH-SODDEN SOIL.

2. The action of the agencies above alluded to not only contaminated

the air but polluted the soil. Uncemented cess-pools and privy vaults

are most prolific agencies in this direction. ,

'

The back areas of many lots, and the alleys in the rear of the same,

were the receptacles of kitchen and laundry slops, and refuse in im-

measurable quantities—there being no underground sewerage or sub-

soil drainage—and such waste fluids as were not disposed of by

being run into cess-pools, privy vaults, or thrown on to the surface of

the soil to fester under the rays of a scorching sun, were conveyed by

iron or earthenware pipes, or slightly earthed-over wooden conduits,

to the surface drain, or street gutters, to commingle with water from

the great irrigation ditch.finally to be emptied into the Platte River,

Cherry Creek, or the West Denver Mill Ditch, as these streams flowed

through the city.

POLLUTED WATER.
3. But there was another evil—and not the least, either—to be

added to "foul air" and " filth-sodden soil," that of impure water for

domestic purposes.

It has been questioned by some—mainly by members of corpora-

tions engaged in the scheme of supplying cities with water—whether

water can be rendered " impure," " unwholesome," by the addition

thereto of any substance whose name the human tongue can pro-

nounce. The conviction appears to be so deeply rooted in the minds

of others that all water is either impure, or otherwise unwholesome

to drink, that they never permit themselves to be seen indulging in

in its internal use, but persistently float solids down the oesophagus

with fluids which exert a more marked influence over the tint of the

nose than does water.

Professing not to concur with either of these classes, the writer has

the temerity to state that well-water, as found in the central and more

populous portions of Denver, has, with few exceptions, been unfit for

domestic use for a number of years ; that in a number of instances in
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this city, typhoid fever has been quite clearly traced to the use of

water supplied by wells in close proximity to cess-pools, privy vaults

and garbage heaps, and especially to the use of such water in connec-

tion with the operation of such other momenta of typhoid fever as

have been enumerated in this paper. But during the years 1879 and

'80, there were comparatively few persons residing, or engaged in

business, within that area defined on the west by the West Denver

Mill Ditch, north by Wewatta street, east by 24th street, south by

Colfax Avenue (the reader will please refer to the accompanying map,

facing page 72) who did not either at their homes, places ofbusiness, or

entertainment, use more or less Holly water. This is the water

furnished to the citizens of Denver by the u Denver City Water Com-
pany" for domestic, fire and irrigation purposes.

The wells and pumping machinery of the company are situated at

the foot of 15th street, on the right hand side of the street as one goes

north, and between Bassett street and the South Platte river.

THE HISTORIC STREAM.

Cherry creek, so called, is a channel or canal, whose bottom is

shifting sand, whose banks are composed of the same material with

an admixture of soil. The bed of sand composing the " bottom" of

the creek is from sixty to one hundred and twenty yards wide, and,

except in intensely and long continued dry weather, a shallow stream

of water, varying in width from a yard or less to a few rods, courses a

tortuous way over its sandy bed, keeping the same channel from a few

hours to as many days. This stream of water usually disappears in

the loose sands of which the bed is composed, somewhere in the

vicinity of Wazee street ; at other times higher up, and, again, lower

down—depending on the amount of rain-fall or melted snow, and con-

sequently the amount of water in the stream. In flood-time the water

pours over the bed of the creek in a murky, maddening, irresistable

mass, emitting a peculiarly unpleasant odor, and empties into the South

Platte river a short distance above the water works.

The West Denver Mill Ditch, resulting from a union of the " Ex-

celsior" and "Merchants'" mill ditches, debouches into the South

Platte, along with Cherry creek, though at times, owing to the shifting-

nature of the current as it traverses the loose sands which abound in

this locality, or to the effects of freshets, it empties at a point some-

what higher up the river.

The contents in the gutters on either side of 15th street, contamin-

ated, as already described, by liquid waste from hotels, restaurants,

saloons, laundries, the sweepings from green grocers' stands, shops
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and stores ofevery description whatsoever, empty into the bed of the

South Platte, and usually sink into its sands before reaching the

waters of the river, at a point just above the supply wells of the Holly

Water Works.

Cherry creek, from Olive street to its point of debouchure with the

South Platte river and West Denver Mill Ditch, has been the recep-

tacle of thousands upon thousands of cart loads of filth during the

past three years. This filth consists of ashes, bits of glass, not in

themselves harmful, refuse from the alleys, composed, as it usually is,

of stable manure, tags of cast-off clothing, carcasses of the smaller

animals, as dogs, pigs, cats and fowls. This refuse material was gen-

erally dumped along the margins of the moist sandy bed of the stream

where the banks showed evidence of erosion by flood, threatening to

destroy the investment of some intrepid real estate dealer.

In a description of Cherry creek it should be mentioned that piles

have been driven along either side of the stream, from Colfax avenue

to below Blake street, to prevent overflow, by flood, of adjacent lots

and structures. Between the rows of piles and banks of the stream

immense quantities of refuse material have been dumped. Water

either surrounds these accumulations of filth or is imbibed by them,

and again seeps into the sands of the creek, commingling with and

contaminating the waters of its channel in their way towards the South

Platte river and the water works.

In summer a green scum of cryptogams covers the surface of the

stagnant collections of water, through which bubbles of gas arise to

the surface and silently dissipate into the surrounding air, tainting it

with unwholesome odor.

THE JAIL SEWER.

An underground sewer ran (and does yet) from the County Jail,

marked "G" on the map, to Cherry creek, and mingled its abomina-

tions with those of the water in the stream. This sewer, in reality,

conveyed (and does yet) the liquid contents of the Jail cess-pool,

which is near the northeast corner of the building and receives alike

the fluid waste of the institution and the excrements of its inmates.

MANURE BRIDGES.

The black shadings, marked "I," on the map, where Colfax avenue,

Larimer, Holladay and Blake streets cross Cherry creek, indicate where

manure bridges were constructed across the bed of the stream, to pre-

vent wagons from sinking in the water-logged sand. These manure

bridges were, ever and anon, swept away by freshets towards the sup-

ply source of the Holly Water Company, and were as often replaced.
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Such an occurrence was not rare, either, when not a drop of rain had

fallen in Denver, but when heavy showers had fallen on the " Divide,"

forty or fifty miles southeast of Denver, and along the head waters of

the creek.

These "manure bridges" consisted of a number of wagon loads of

"fresh stable manure"—a compound of horse manure, urine, hay,

and straw, saturated with the second ingredient of the list. When
freshets left the bridges undisturbed, the immense traffic over them

necessitated frequent repairs, which were made of the materials

of which the bridge was originally constructed. This heavy traffic

over the bridges ground the perishable materials of which they were

composed into the water and sand of the bed of the creek, and the

soluble portions thereof more slowly found their way down to the

supply source of the wells at the Water Works. At this date (January

10, 1 88 1,) a more permanent structure of iron spans the stream at Lar-

imer street, and one of a similar character is being constructed over

Blake street. There is also a plank surface bridge at the Wazee street

crossing, and the plan of building manure bridges seems to have been

abandoned.

Typhoid fever cases were treated at the County Jail during the

summer of 1879, their excreta emptied in the cess-pool at the jail, and

thence through the jail sewer into the waters of Cherry creek.

Privies existed along the banks of the creek, and their more fluid

contents escaped into the creek. The water in them varied in height

with the rise and fall of the water in the creek.

THE WEST DENVER MILL DITCH.

But if the waters of Cherry creek were polluted those of the West
Denver Mill Ditch were equally so. This stream ordinarily conveyed

a mass of water nearly two feet deep and ten to fifteen feet wide.

The Lindell Hotel, marked "E" on the map, and situated on the

northwest corner of Eleventh and Larimer streets, West Denver,

early in the season of 1879, was connected with the West Denver

Mill Ditch by a sewer, indicated by "F" on the map. This sewer

was the recipient of everything that is usually found in "sewage,"

and through this sewer typhoid fever excreta, from patients sick with

the malady at the hotel, found their way into the waters of the Mill

Ditch and thence almost immediately, and without filtration even,

as will be shown presently, into the wells of the Water Company at

the foot of Fifteenth street. The fluid waste from laundries and mills,

from stables and pig sties, from cow yards and privies, and drainage
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from residences, emptied almost directly into this stream; while

children, ducks, geese, pigs, cattle and dogs disported in its water,

and carcasses of the smaller animals and fowls looked ghastly as they

lay half buried in mud under the mockery of water that floated above

them. This fluid, containing as it did every variety of filth which

could be engendered by men or animals, ran a few blocks farther

down the stream and was, without any ceremony whatever, conducted

into a wooden box, marked "C" on the map, and thence conveyed

directly into the wells of the Water Company, indicated by "B" on

the map, and, without even the semblance of filtration,* pumped to

the various residences and hotels of the city.

With each rainfall of sufficient magnitude to render turbid the

waters of the upper tributaries of the Platte, Cherry creek or the Mill

Ditch—events which happened when there was not rainfall enough in

the city to wet down the dust—a few hours later a muddy, brackish

water was supplied by the wells at the WT

ater Works. If the rise

occurred in Cherry Creek, the manure bridges left their moorings

and embarked for the Gulf of Mexico via the Water Works ; if in the

Mill Ditch, the geese and ducks disported themselves all the more

ecstatically ; the dog, cat and pig carcasses were rustled further down
the stream, or more deeply imbedded in the mud, and the children,

for fear of getting drowned, presumably, confined their antics to the

banks of the ditch. If the rise occurred in the Platte, less excitement

ensued, the water furnished the city was less muddy, but was still

mingled with seepage from Cherry Creek, and with a supply obtained

outright from the Mill Ditch. The muddy condition of the water in

the distributing pipes of the Water Company, after freshets in either of

the above described streams, so conclusively established the existence

of a direct connection between the former and latter, that the officials

of the WT

ater Company began to practice the expedient, some time

during the summer of 1880, of shutting off the water, which was

brought to the wells through the wooden box "C" for a few days,

when flood was threatened, unless an extra supply was needed for the

purpose of extinguishing fire ; but when a "cloud-burst" occurred on

the " Divide " late in the evening, and the flood reached the city before

morning, as it did under the condition mentioned, the employees of

the Water Company were sometimes " found napping," and the water

invariably as muddy as usual.

* The statement may be made, as coming from good authority, that the filtering parti-

tion—composed of sand placed between two vertical tier of plank—between the two
wells at the old water-works had been broken down either from long usage, or to more
rapidly admit the water from the receiving well to the well from which the water was
pumped for domestic use.
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It is now proper to make more particular mention of the conduit

" C," through which the water flowed from the West Denver Mill Ditch

to "A," the wells of the Water Works. It was a wooden box of rect-

angular shape, whose exact dimensions the writer can not now give,

extending from the rear, or receiving well at the Water Works, to the

waters of the West Denver Mill Ditch. It was capacious enough to

convey a stream of water larger than a medium-sized man's body. It

was composed of pieces of pine plank nailed sufficiently close to each

other to readily hold and convey water, but not close enough to pre-

vent more or less escape of the same through the crevices in the box,

or to prevent seepage entering the box.

It extended directly across a sand waste—and was buried in it until

the top of the box was covered by a few inches of sand—common
alike to Cherry creek and the South Platte River and crossing the

the bed of Cherry creek. It did not exceed 500 feet in length. It

was so arranged that when the wells contained a certain desirable

depth of water—which there is good reason to believe was rare during

the summer and autum of 1879, except when the box was in almost

constant use—the supply coming through it could be cut off.

It received water from the West Denver Mill Ditch, at a point some

700 or 1,000 feet below another shifting point at which a small, slug-

gish arm of the Platte emptied into the Mill Ditch. But the Mill Ditch

water, even after this admixture with the Platte water, largely pre-

dominated.

Just here the fact should be recorded that comparatively few per-

sons in the city, except the Water Company's officials and those in

their employ at the Water Works, were cognizant of the facts set forth

in the above statements, until near the middle of December, 1879. ^
was not until May or June of the same year that the conduit " C " was

constructed. In July several physicians of the city, among whom was

the writer, and a few citizens, interested in the welfare of the public

and jealous of the fair name of the city, protested with the Mayor and

members of the City Council, against the Water Company procuring

water from such polluted sources. The matter was promised imme-

diate attention
;
physicians and citizens were shortly afterwards assured

by the Mayor and officials of the Water Company that the water was

obtained from the further arm of the Platte River, at a point (see

map) in the stream which would be attained by the continuation of a

line drawn through the conduit " C." On December 7, 1879, Dr.

Charles Denison, of this city, discovered, however, that such was not

the case, and Dr. J. Culver Davis and the writer confirmed his obser-
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ration almost immediately thereafter. The public were made cogni-

zant of the facts herein set forth, through publication in the daily press

of the city, of the proceedings of the Denver Medical Association

relating thereto. A perfect storm of indignation over the discovery of

these facts was engendered. Some bitter criminations and recrimina-

tions ensued between members of the Denver Medical Association

and the officers of the Water Company ; the excitement subsided in a

measure as typhoid fever disappeared for the time, and the festivities

of mid-winter approached.

The following spring and summer the same state of affairs existed.

The Water Company brought their neiv water works, situated several

miles above the city on the South Platte River, into requisition

;

mingled the water from the same with that supplied by the " old

works," and obtained from the West Denver Mill Ditch, as heretofore.

Typhoid fever again made its appearance, but not to such an alarming

extent as during the previous year. A promise to lay iron pipes, with

water-tight joints, from the wells at the "old works" to the farther

side of the Platte River, was elicited, and, the writer has been in-

formed, was fulfilled late in July, 1880.

It has been asserted that a consummation of the scheme alluded to

would not supply the city with purer water than that which was fur-

nished by the Mill Ditch. This, however, is a mistake, as the water in

the north arm of the Platte was polluted from two or three sources

only, and by agencies very easily obviated, had the City Council and

Board of Health exercised the authority conferred on them in the

premises by the statutes of the State relating to the powers of

Local Boards of Health. It is a question whether the State Board of

Health could have legally taken action in the matter. Should another

such emergency arise no doubt the attempt will be made, and a test

case made of the question.

The Water Company expect to erect ere long more powerful

pumping machinery at the new Water Works, and thus, through

increased pumping facilities, furnish an adequate supply of whole-

some water. Besides, a rich and influential company, headed by

Hon. H. A. W. Tabor, the bonanza king and princely public bene-

factor, has been incorporated, with a view of supplying the city with

unexceptionally pure water, which it is proposed to obtain from

Chicago Lakes and vicinity—bodies of water forty miles distant from

Denver, and situated in a range of mountains somewhat southeast of

Idaho Springs. Everybody interested in the future growth of Denver,
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and the reclamation of her once possessed reputation for salubrity,

greets the scheme with hearty approval.

ARTESIAN WELLS.

No less encouragement should be given to the Artesian Well

experiment, in which the United States government is now engaged.

One of the greatest blessings which could come to this country would

be a realization *of the fact that artesian water, fit for domestic use, or

for irrigation, can be had for the effort of getting it. The experiment

should not be abandoned until exhaustive effort has been made and

oroved fruitless.

From the above description of the location of the old wells of the

Water Company it will be apparent at a glance that if one were called

upon to locate a well in the city of Denver, in the most unfavorable

locality that could possibly be selected, and with especial reference to

having the water contaminated, the site these wells now occupy

would probably be selected.

Much of the surface drainage of the city is carried, as previously

explained, into the Platte River, just above these wells, by the gutters

of Fifteenth street. West of Fifteenth street, the surface drainage is

into Cherry Creek and the Mill Ditch. For years the wells at the

old works were kept sufficiently full to meet even extraordinary de-

mands upon them, by seepage through the sands of the Platte River

and Cherry Creek ; the officials of the Water Company claiming that

the supply came mainly from the former stream, citizens, that it was

surely obtained from the latter. But with the wonderful impetus

given to the growth of the city two years since, and which has been

maintained, the supply thus furnished wras entirely inadequate, and,

unfortunately for the good health of the citizens of Denver, and the

fair name of the latter, as a health resort, a greedy corporation and an

inefficient city government practically forced polluted water down
the throats of the populace for nearly two years, despite entreaty to

the contrary.

" But typhoid fever prevailed in Boulder and elsewhere in the State,

and in the Eastern cities where our Holly water is not used" retorted

certain of the City Fathers and water officials.

This was not only "news," but it was of the startling kind.

It was surely impossible for Boulder and places elsewhere in the

State, and Eastern cities, to have a supply of impure water, or be

vexed with insanitary surroundings !

Of course such an argument makes no impression on medical men
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tutored in the truths of sanitary science, nor much impression on the

mind of an American citizen of average intelligence. Its paternity

can be traced to either ignorance or selfishness.

It was furthermore argued by the parties above quoted, that the

water, the use of which had been accused of bringing calamity to so

many households, had been analyzed by a competent chemist, and

found to be pure, or nearly so.

The truth in relation to the chemical analysis is, the specimen

analysed was selected by the Company's agent. For all the public

know, the water from the Mill Ditch had been shut off for some days

before it was secured. Again, but one analysis was made, while every-

one who considers the subject must know it is only the result of a

series of analyses that can be relied on.

In giving the results of chemical analysis of the water supplied to

the city of Rochester, N. Y., Professor Lattimore says :
" The figures

represent monthly averages of several analyses." I will add, several

analyses for each month in the year. A chemical analysis was not

necessary, however, to establish the dangerous qualities of the water.

The sources from which it was obtained at once stamped it as impure

and dangerous. It was, to the naked eye, milky when not muddy. Its

taste was unpalatable, and it frequently emitted, especially after fresh-

ets, an unpleasant odor. After filtration, the residuum emitted an un-

pleasant odor, which increased as time progressed. The water itself

neutralized the potassium permanganate solution quite rapidly.

Microscopic examination of the sediment revealed objects which,

more for the interest of the professional, than general reader, may be

classified as follows

:

DIATOMAOE.

i. Acanthidium Microcephalum.

2. Amphipleura Pellucida.

3. Amphipleura Sigmoidea.

4. Mastogloia Smithii (?)

5. Cymbella Ehrenbergii.

6. Pinnularia Radiosa.

FOROMINIFER^.
Not yet classified.

ENTOMOSTRACE.
1. Daphnia Pulex.

2. Cyclops Quadricornis.
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Also, Various Desmidiacae.

Confervae.

Oil Globules.

Hair (from the horse.)

Vibrios.

Micrococci (in myriads.)

Tessalated Epithelium.

Blood Corpuscle (circular.)*

THE FUTURE OUTLOOK BRIGHTER.

In conclusion, the writer is pleased to state that the outlook in the

future is more encouraging.

It is to be hoped that an ample supply of water will be furnished

from the new Water Works on the erection of more powerful

machinery.

The Local Board of Health is imbued with the necessity of mitigat-

ing nuisances of every description, and would do more than they have

done, were it not necessary for each measure it enacts to be endorsed

by the City Council before the measure becomes a law which can be

enforced under the city ordinances. This state of affairs needs rem-

edying at once. The Board of Health should have exclusive right

to issue orders and enforce them without having them endorsed by

the Council.

The streets, as during the latter part of last summer and autumn,

will be thoroughly sprinkled, and the dust nuisance and its concom-

itant evils be remedied.

A system of sewerage bringing relief to those portions of the city

bounded by Thirteenth street, Twenty-first street, Broadway, and Col-

fax Avenue, will, it is expected, be complete in a few more months.

With pure water for domestic purposes, a large and extending

system of sewerage, the abandonment of the use of well water in the

central portions of the city, prompt removal of garbage, efficient disin-

fection of cess-pools and privy-vaults, rendered unnecessary by the

introduction of sewerage, it is to be hoped that typhoid fever and

kindred diseases may be reduced to a minimum, if not exterminated,

and that the city may regain her former reputation for healthfulness.

*But one such body was found. It was carefully examined, first with Hart. Eye i. Obj.
VII, and subsequently with same eye piece and Obj. x. a. im. The possibility of error in

the conclusion, there being but one such body, is admitted.





Sewerage and House Drainage.

BY H. K. STEELE, M. D.

The opposition to any or all sanitary laws arises from the fact that

the people have not been educated to the belief that such laws are

necessary for the public health, and that a violation of such laws is

dangerous to their physical welfare.

Men flee from pestilence and withhold no expense to place their

families beyond the reach of danger.

Cities are deserted at the outbreak of a deadly epidemic.

A cordon sanitaire is thrown around sections of country to prevent

those infected with disease from entering there. Communities with

willingness support the expense of quarantine, because they feel and

know that sickness and death are communicated by persons convey-

ing disease from an infected place.

Therefore we say, when we educate the people to the belief that

the sanitary measures proposed by Boards of Health are necessary

for their good and safety, they will freely contribute of their means

and influence to sustain those measures. Unbelief is not confined to

what are called the common people, for many of those who are con-

sidered refined and educated, we often see, hold views directly oppo-

site to those proven true by sanitary scientists.

It is difficult to convince many that the beautiful, clear water taken

from a well, in the midst of a populous city, contains the germs of

a fatal epidemic; that the privy vaults or cess-pools on each man's

premises (a necessary attachment to his house), may be the means of

conveying a terrible disease to his family.

Open denials are made to the well established fact that the ema-

nations from a cess-pool may create typhoid fever. A citizen of

Colorado, a man of intelligence, supports his disbelief in such a

statement by narrating that during the epidemic of fever that pre-

vailed in Denver last year, he attached a pipe four inches in diameter
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to the cess-pool on his premises, and allowed it to communicate with

the sleeping apartments of his family of ten persons, young and old.

This condition he maintained for two months, and no case of sick-

ness occurred among his children, or with himself and wife. They

barely suffered the annoyance of the unpleasant smell.

We are led to admire the boldness of this experiment, but sanita-

rians would have looked upon him as a homicide, had fatal results

arisen in his family.

In view of such facts we repeat, that in order to succeed in

our undertaking, it is necessary for us to convince the people that

certain things are essential for the public health, and that sanitary

measures will reduce the sickness and death rate many fold. It is

the duty of Boards of Health to educate the people up to this belief.

The object of this paper is to set forth some of the propositions that

seem to be established by the preponderance of facts in their favor, as

deduced from the opinions of the prominent sanitary scientists of the

day.

It is not our intention to adduce manifold arguments in support of

them, but merely to state them, basing their title to our acceptance

on the following proposition, namely: that which is claimed by scien-

tific men, whose study has been devoted to ascertaining the truth,

and is sustained by facts that they deem incontrovertible, should be

accepted as true by those of us whose opportunities do not admit of

our investigating fully the subject. I now submit the following

series of statements, which have the support above indicated, some of

which are considered axioms in sanitary science :

i. The refuse matter, slops, garbage, the contents of cess-pools,

and privy vaults, when allowed to undergo the fermentative or putre-

factive process are capable of generating poisons which are dangerous

to life and health.

2. There are certain diseases called zymotic diseases (from

the Greek word zumosis which signifies fermentation) such as typhoid

fever, cholera, dysentery, diarrhoea, and the like, that are supposed to

be produced by some unknown agent, or ferment, that is found to

exist in the air of cess-pools, privy vaults, sewers, and house drainage.

Of the full character of this agent we know perhaps as little as we do

of malaria, which prevails in the dry soils of mountains, thousands of

feet higher than the plains we inhabit, and in the low damp lands at

the level of the sea.
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3. The gases that escape from sewers, if admitted into rooms

and sleeping apartments, are instrumental in communicating the

zymotic diseases.

4. Water impregnated with the contents of cess-pools and

privy vaults, by seepage through the surrounding earth, is equally

capable of producing the zymotic diseases as the sewer gas.

5. The excretions from the bowels of persons sick with any of

the zymotic diseases, are capable of conveying the diseases to those

persons who may be exposed to them, by breathing the gaseous ema-

nations from them in a state of fermentation, by absorption through

the skin, or by taking the fluid particles into the body.

6. The filtration of the poisonous fluid of cess-pools and privy-

vaults through the soil does not always thoroughly purify it or remove

from it its deadly contents.

7. The evidence that the sewer gases ; the humid air from choked

and offensive drains; the putrefactive fermentation arising in our

cess-pools and privy-vaults will communicate the zymotic diseases,

seems incontrovertible and should be conceded as proven.

8. Dr. Robert Angus Smith, one of our best authorities, claims

that when the dejections of man and animals are allowed to stand in

our cess-pools and privy-vaults putrefaction sets in, closely allied to,

perhaps, exactly the same, as that which takes place in other animal

matters, such as blood, or in a mixture of flesh and water. When those

substances decompose, the result is, so far as we know, nearly the

same as the decomposition of the entire animal body. We are not

able to tell the difference between the products of putrefaction from

our cess-pools and those from our grave-yards.

9. The contents of cess-pools and privy-vaults are taken up by

the soil surrounding them, or by the bricks or stones of which they

are constructed (each brick being capable of absorbing one-half pint

of fluid, and the densest stones absorbing incredible amounts). That

portion of the fluid contents which passes off into the soil will either

descend to the nearest current of underground water, or will rise to

the surface, in the hot days of summer, to be converted into vapor,

and assist in the composition of the atmosphere that we inhale.

10. WT

ater courses determine the direction of the current of the

underground water, which is constantly in motion; and a well that is

in position between a cess-pool or privy-vault, and the water course

must be more or less polluted by the contents of these receptacles of

filth, in proportion to the distances they are separated ; the character
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of the soil and the condition of the contents of the cess-pools adjacent.

The spread of the severe endemic of fever at Princeton College in 1&80,

with which forty students were prostrated, and six died, is clearly

traceable to the pollution of the drinking water by adjacent cess-

pools (the well which was used being situated between two old and

offensive cesspools), and the defective drainage of the dormitories.

11. From reliable calculations we gather that the average amount

of excreta passed by one person (young and old included) is about

two and one-half to three ounces solid, and forty ounces liquid daily,

or in a city of 40,000 inhabitants—the size of Denver—it would be

about 90,000 pounds of urine and 7,100 pounds of faeces daily.

12. In view of the propositions above laid down we are prepared

to state, that the health of our cities would be vastly improved, and the

spread of the most violent and fatal diseases checked, by a properly

regulated system of house drainage and sewerage, that would remove

the materials indicated before fermentation had taken place.

13. A sewerage system to be perfect, must convey from our

premises all human excreta, and all kitchen slops, and in connection

with the garbage system, remove everything that is capable of under-

going decomposition or putrefaction, so that the products of such

fermentation can not reach our dwellings or pollute the atmosphere

surrounding us. No air from the sewers should be allowed under

any circumstances to escape into our houses.

14. It must also include the system of subsoil drainage, which

should be instituted entirely independent of it, but accompanying it if

desirable. In Memphis, Colonel Warring has laid down with his

twenty miles of sewerage pipe, thirty miles of subsoil drainage pipe,

the good effects of which we hope to observe during the next epi-

demic of yellow fever.

15. Sanitarians have contended that there is a fixed relation

between certain diseases and the humidity of the soil, and that con-

sumption, the paroxymal and typho-malarial fevers are greatly dimin-

ished by subsoil drainage. A calculation from data of the results of

several years' reports has been made, that the probability of a connec-

tion between the variations of level of soil water and the prevalence of

fever is 3,600 for to I against.

16. As subsidiary to subsoil drainage, nature offers valuable aid

through the organic world ; the ever-advancing points of the roots of

trees and plants, readily insinuate themselves into the crevices of the

soil and imbibe the moisture. A large part of this moisture, which
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the roots of a growing plant arc constantly absorbing, after being

carried up through the porous body and stems, is exhaled from the

myriads of leaves and diffused into the atmosphere. A single plant of

the sunflower, three feet in height, has over six thousand square inches

surface of foliage, and will exhale between one and two pints of water

each day. How vast must be the drainage capacity of a forest of

trees ? A strong argument this for the cultivation and preservation

of our trees.

17. The size of sewers should be regulated according to the

amount of material to be conveyed through them. They should not

be so large that they cannot be flushed and cleaned above the highest

water point, by the throwing into them of an unusual amount of water,

nor so small that they are liable to be obstructed by the same opera-

tion.

18. The sewers of ancient Rome, erected by Tarquinius Priscus,

had the reputation of being almost perfect. They lasted seven

hundred years and were of such dimensions that a wagon lc*ad of hay

could be driven through them. There is danger, however, of the

large ones becoming permanent cess-pools, and sanitarians are

agitating the benefits likely to arise from a great reduction in their

size. The Board of Public Improvements of St. Louis publish the

statement that " a 6-inch pipe afforded sufficient outlet for the drainage

of one hundred and twenty houses." A drain pipe four to five inches

in diameter is suitable for the largest houses, private or public.

19. Sewers should be constructed not only on the principle of con-

ducting the solid and liquid particles of the sewage matter as rapidly

as possible before poisonous decompositions shall have taken place,

but care should be taken that they do not conduct such material with

too great rapidity, lest the agitation created will disperse into the

atmosphere liquid particles that should be carried away.

20. If the pipe is so laid as to give a velocity of three feet per

second it will carry off with sufficient rapidity; if ten feet per second

it is too rapid, too much plunging and agitation. Latham calculates

that a velocity of three feet per second will be obtained in a 4-inch pipe

by a fall of one foot in ninety-two.

21. The materials of which sewers are constructed should be im-

pervious and of such a nature as to prevent their contents from escap-

ing through them into the subjacent soil, or allowing the fluid from

the soil to penetrate them.
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22. They should be smooth within, so as to offer no obstruction

to the passage of the fluids. Vitrified pipes furnish the best material,

but, in large sewers, bricks, hard, well-burned, well-shaped, set in

cement or hydraulic lime, answer the purpose well.

23. The shape of a sewer should depend upon its size, acting on

the principle above stated, that the greatest facility should be offered,

for the passage of its contents. In small sewers the egg-shape, little

end down, seems to afford the greatest depth to the smallest amount

of water, and hence the greatest freedom of passage with the least

friction. In large sewers other advantages have to give way to the

idea of strength.

24. Where the sewer is conducted through water it should not be

left open for the water to enter the sewer, for this would allow the

sewer matters to escape into the ground as well.

25. All sewers should be so constructed with reference to ventila-

tion "that they will admit of the expulsion of all sewer air, and the

supply of fresh air at all periods, and that the escaping gases shall be

so diluted with pure air as to be rendered harmless."

26. Danger to health exists in imperfectly constructed sewers, but

the minimum of danger is found where they are constructed on prin-

ciples as near the scientific sanitarian's idea of perfection as they can

well be.

27. It is ascertained by unquestioned facts that thorough ventila-

tion is necessary for the sanitary success of a sewer system, and the

difficulty arises how to accomplish this without contaminating our

streets and houses by the escape of sewer gas.

28. The ingenuity of man has been taxed to devise a safe manner

of ventilating sewers. Steam, heat, water and fire have been called

into requisition, and the archimedean screw has been forced to lend

its aid. Disinfectants, absorbents, electricity and galvanism, to decom-

pose the air, have all been tried, and they have all been compelled to

yield to the one general principle, which is, in reality, the weak point

in the whole system, namely : that frequent openings should be made

in the main pipe about every sixty feet in the streets to allow the air

to escape freely.

This escape is to be effected without embarrassment by charcoal

filters or otherwise, that thus the gas diluted by the atmosphere may
lose somewhat its innocuous form before it finds entrance into our

houses.
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29. Sewer gas has not always a perceptible odor, and smell or

odor is not a necessary accompaniment of poisonous vapor. Health

Officer Minor, of Cincinnati, says : The class of nuisances held by

the public to be injurious to health on account of a manifest smell,

are the very ones which are often least hurtful. Under this head may
be classed distilleries, per se, manufactories of soap, candles and oil.

Smelting works, when provided with the modern appliances to pre-

vent the escape of noxious and offensive vapors, although they may
be classed as nuisances by the neighborhood, are not injurious to

public health.

30. It is almost impossible at times to detect the presence of a

poisonous atmosphere by the senses. A very ingenious instrument

has been devised by Mr. Jabez Hogg for the detection of sewer gas

and fire and choke damp in mines, and has been reported to the

British Medical Association. It is founded on the law of the diffusion

of gases—and this seems to be really the only sure method now avail-

able for the detection of these gases.

31. The destruction of unpleasant odors by the substitution of

others, such as the burning of rags, sugar, coffee or pastiles does not

destroy the poisonous influence of the gases with which the atmos-

phere may be laden.

HOUSE DRAINAGE.

32. The house pipes should combine the qualities prescribed for

the general sewer, namely : the allowance of the flow of fluids with

freedom without stoppage or leakage. They must not be too small,

so as to impede the movement of their contents, nor so large that

they cannot be flushed at times to thoroughly clean them. Glazed

stoneware, earthenware, with tight joints, iron or lead are suitable.

They should be made of nothing porous.

33. The introduction of water closets into dwellings is, to say the

least, of questionable propriety. Its effect in Glasgow has been ascer-

tained to increase four-fold the spread of diarrhoea, dysentery, and

diphtheria, and in Edinburgh typhoid fever two-fold. We need not

leave Colorado to corroborate these statements of its evil effects.

34. Mackenzie writes : "It must not be forgotten moreover that

when diptheria becomes epidemic in a town, an elaborate system of

drainage is calculated to convey the poisons by means of the sewers,

and that water-closets afford a ready means of contaminating cisterns

and introducing sewage gas into residences, hence the wealthy are

sometimes subjected to the causes of infection, which the poorest may



90 STATE BOARD OF HEALTH.

escape." Superintendent Raymond, of the Brooklyn Board of

Health, says, during a late epidemic it was rare to find a case of diph-

theria except in houses having defective plumbing. Herein is sug-

gested one of the greatest dangers of the sewer system, the pressure

of the gas at certain times forcing an insecurely constructed house

trap, thus gaining access to our homes.

35. It is absolutely necessary for safety that the sewer gas should

be prevented from entering the house by a thorough system of venti-

lation and secure traps, and it would be well if the water house system

could be kept separate and distinct from the water closet system.

36. One valuable precaution should be taken, that all house drain

pipes, previous to entering the main sewer, should have between their

outer trap and the main sewer a ventilating pipe running to the top of

the house large enough to allow the free escape of all gases from the

main sewer, so that they will not force the trap and pass into the

house system.

37. All cess-pools and privy-vaults should be cemented so that the

contents cannot escape into the earth around or saturate the bricks of

which they are constructed.

38. Warring declares "that the kitchen wastes and house slops

when mixed with the wash of the streets conducted into them by the

gutter, or other methods, constitute so prolific a source of offensive

sewer gases, that the night soil is not especially marked, save as a

specific vehicle for the spreading of such epidemics as are communi-

cated by means of bowel discharges."

39. As there is an atmosphere in continual motion above us, and

currents of water on and under the surface of the earth, so there is an

atmosphere beneath the surface of the ground that is in continual

movement ; hence, anything that pollutes the earth beneath us is

taken up, incorporated with the atmosphere and conveyed into what-

ever recesses of nature that atmosphere penetrates.

40. Underground basements and cellars, particularly those heated

by furnaces and otherwise, direct by their warmth the course of this

underground atmospheric current, and may thus convey to such base-

ments and cellars the air polluted by the neighboring cess-pools and

privy-vaults.

BOARDS OF HEALTH.

41. Boards of Health in the cities should be held responsible for

the purification of the cess-pools and privy-vaults; the removal of

garbage and ashes
;
the cleaning of the streets, and the withdrawal from
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sale of tainted meats, vegetables and fish; and for the proper accom-

plishment of these duties they should have the entire control and

management of this department.

42. Boards of Health in cities should have the power to overset .

denounce, condemn and restrain the liberty exercised by water com-

panies of furnishing impure drinking water to the citizens, and, in the

language of Dr Minor, the habit of over-crowding schools and fac-

tories ; the overworking of children; the extension of the legal hours

of labor; the confinement of artisans in close unventilated working

rooms, and, in short, all vices of a similar character that have been

proven to be sources of a remarkable increase in the mortality list.

43. Boards of Health should have power, through a skilled in-

spector, to examine and regulate the system of sewerage and house

plumbing and drainage, to the end that all defects and imperfections

in the system that would work injury to the occupants of our houses,

may be remedied and thus disease prevented.

44. Statistics taken from authentic records of many cities in. Eng-

land and the United States show that under the proper application of

sanitary measures, such as sewerage, subsoil drainage and removal of

filth, the saving of life has averaged sixteen per cent, the reduction of

typhoid fever rate has averaged forty-seven per cent., and the reduc-

tion of the rate of consumption thirty per cent.





The Incompatibility of Higher Education with the

Duties of Motherhood,

BY HENRY K. PALMER, M. D.

The subject that I have the honor to present to you has not, I

believe, been touched upon by the advocates of higher education, nor,

so far as I can ascertain, has it been taken into account by the

opponents of that idea; though, as it seems to me, it is the most

powerful argument that nature offers against the enforced application

of the female mind to intellectual pursuits, and nature's strongest plea

that the mothers of a race should be shielded from all those absorbing

anxieties that require an expenditure of materials that were designed

for other purposes.

The first point, to which I shall ask your attention, is the similarity

in some respects of nerve tissue, brain substance (especially the grey

matter), the yolk of egg and milk. All these substances contain a

notable amount of phosphorus in various combinations. Milk, our

food and drink during the earliest months of life, supplying all the

elements of growth of nerve, brain and bone, contains about one per

cent, of earthy phosphates in its solid ingredients. In the eggs of

the common fowl and our other domestic birds we have nearly

twenty-five per cent, of a phosphoric compound in the form of

lecithine ; and it is reasonable to suppose that in the ovum of so

highly an organized creature as the human female, the proportion is

still larger and the combination finer. It is evident then that these

substances play an important part in the beginning of life, in the very

conceptive process itself and the substructure built immediately upon

it ; and hence it is clear that sexual health must be that condition

in which the ova are filled regularly and ripened fully by an abundant

supply of lecithine ; where there is a free flow of blood to the parts,
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favoring the ready softening of the follicle ; and the easy discharge

of the ova into the uterus. I believe that the theory is pretty gen-

erally accepted that the operations of the mind are carried on at the

expense of the phosphoric compounds of the brain, and it is unneces-

sary to more than mention the fact that we suffer great prostration

after prolonged and enforced mental effort, and in that condition which

we speak of as nervous prostration, or debility, the phosphates in the

urine are very abundant.

The second point is the influence of the emotions upon the mam-
mary secretion. This has come under the observation of every one.

Anger will make the cow "hold up her milk;" the colt of the fright-

ened mare will die of colic, and every grandmother will tell us of

scores of cases in which anger, grief or terror, on the part of the

mother, has caused the severe illness or death of the child. These

emotions are simply mental processes. They cause sudden and vio-

lent waste of nervous material, an unusual expenditure of phosphoric

compounds, and either poison the milk by pouring into it improperly

prepared material, or taking from it some very essential element,

leaving, instead of wholesome nourishment, a virulent poison. Now,

manifestations of influence differ only in degree, and we may con-

clude from these facts that all mental processes affect the mammary
secretion ; and, if mental effort impairs or vitiates the secreting power

of the glands, or takes from the blood those elements that are

designed for the formation of milk, is it not reasonable to suppose

that a similar expenditure of nerve force by an immature woman
would, in like manner, rob the system of the material intended for

the development of her power to supply, in the future, the wants of

her offspring. Close mental application, then, would, if our theory

is correct, greatly affect the growth of this gland, and to be assured

that it does so, we have only to look through our boarding schools

and compare the glandless bust of the girl or young woman who
spends half her nights over her mathematics or essays, with the

plump rosy girl, with breasts like Venus, who goes to bed at dark,

and would sleep over the most exciting novel Dumas ever wrote. Or

my Venus may slip away from her tutors and dance all night with

other intellectual giddy pates, yet she uses up none of her woman's

force in solving any problems heavier than catching a beau and hav-

ing a good time, and under this pleasing stimulant her breasts be-

come beautifully rounded, her form full, and nature speedily perfects

in her the capacity for becoming that for which she was created—

a

mother.
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In the fourth place we come to consider the condition of the mam-

mary gland as an index to that of the uterus and ovaries, and we have

only to follow the girls above mentioned to their homes.

Pallas reaches her home, and several months are required to

recover her lost health. The doctor $ays it is nervous debility. 1 lei

menses are of course irregular, or if it appears at the proper time, her

ovaries have been starved to such a degree that the season is one of

great agony and is looked forward to with dread. Often she feels

that she must keep up her studies, perhaps with the idea of being a

suitable companion for some man of mental ability who has chosen

her for a wife.

She marries, and we soon make her acquaintance as a young mar-

ried woman suffering ''everything" from derangement of her wo-

manly functions. After several months she becomes pregnant, and

perhaps carries her child to time, is delivered after a long labor, fre-

quently with instruments, and finding no milk in her imitation

breasts, nurses a puling infant with a bottle. Here we leave her.

Venus goes with a hop and step from school over the home thresh-

hold (lingering just long enough to learn from mother that she is a

woman) into the arms of her husband. In a warm, fertile soil, seed

springs up speedily, and, to a day, baby makes his appearance, often

before the doctor. As soon as we allow it, she is up, and we hear no

more from her for a year and a half, unless her baby gets "out of

sorts." These are not fancy pictures, gentlemen, I am sure many a

Pallas and a rare Venus comes up before you at this moment.

The first case that came under my notice was a young married

woman of scholarly habits and a fine education, the one daughter of

four that insisted on having that accomplishment; and the only one

of the four, I may say, that ever had profuse menstruation, difficult

labor, or that lacked milk. She was married at twenty-one, had borne

one child, which she had nursed till it was fourteen months' old ; but

her breasts were small and the baby had always seemed hungry, and

was not plump like other babies. She wished advice as to the means

of increasing and keeping a supply of milk. I advised rice, milk,

tea, etc., and that she live as care-free as possible. Several days after

she told me that she had almost no milk, and upon close inquiry I

learned that she was devoting two hours a day to the study of the

language spoken at the station, and that she suffered severe headache

after each lesson and was always obliged to lie down and rest an

hour or two. I advised that she leave off study at once, and still

continue her efforts to regain her milk, as the climate made it
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extremely improbable that the child would live long on artificial food.

She followed my advice and in a few days had sufficient nourishment

for her babe. Several times she took up study and as often was

obliged to leave it. At last she persuaded herself that it was not

study that interfered with the milk, and, resuming her mental labor,

persevered in it till the milk was all gone.

My second case was that of another holder of medals and semin-

ar)- prizes, of faultless physique, high, noble forehead, but small breasts.

Her child was born in the mountains, seventy miles from the station,

and, being lonely, she passed much of her time, after confinement, in

the study of the language. She was in good health and spirits and

very anxious to become a proficient in the language. She began to

walk about on the twelfth day, and at that time had a very fair supply

of milk. At the end of the second week she began to study one

hour each day, I agreeing to the compromise, thinking that that

would hardly be injurious. In three days she had to begin to feed

the baby goat's milk, and at the end of the month, as she would not

listen to the advice to give up her study, she returned to her home
with breasts as flat as a table.

My third case was that of a young woman who had not suffered

coljege life to mar her symmetry. She had not given any particular

attention at school to language, or mathematics, or philosophy, but

excelled as an assayist and critic. After her marriage she determined

to devote herself to book-making. She, however, became pregnant

in a short time and set about making herself a good animal, as I con-

vinced her that she could do much more toward having a "smart

boy" by having a good body, and being a good milker, than she

would by "cultivating her mind." Her boy was born after two hours

travail, was, and is, everything that a mother could desire. When
the child was eight months old she wished to begin her literary work

and I told her my theory in regard to mind and milk giving, and

asked her to feed carefully, and try writing evenings after baby had

gone to bed. After four or five days she returned, saying, that her

milk failed the second day, baby had colic, and she gave up work on

the third day. She kindly tried this experience half a dozen times

during lactation with the same result. Finally, in the fourteenth

month, she began work again, and in a week, her milk which was

very abundant at the beginning, was gone entirely.

Since then I have studied similar cases carefully and have noticed

that just in proportion to the time spent in college, or in teaching,

and the diligence of the application to mental pursuits, just in that
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ratio arc the cases of amenarrhoea, menorrhagio, before marria

Those women have no breasts, do not conceive until from four to

twelve months after marriage, have slow and difficult labors, followed

more frequently by complications, and their milk, never abundant, dis-

appears in a few months at best, and invariably when they begin to

make any mental effort.

These cases were in marked contrast with that of Mrs. , who

had danced through the Mount' Holyoke Seminar}-, leaving th.it

woman-killing institution at the end of two years, fortunately without

having acquired an idea beyond long division. Her baby, a healthy

male, arrived, to the day, at the end of nine months. Her labor was as

easy as ever falls to the lot of woman, and neither that, nor any sub-

sequent labor, and I attended her in three, lasted more than an hour,

Her breasts were like china bowls and never lacked milk, and her

children are as sprightly and as intelligent as a father could desire.

Since then I have multiplied cases proving that mental labor cannot

be performed by a nursing woman without endangering her supply of

milk, and I am convinced that study and everything else that

tends to draw away nervous supply from its peculiar specialty in

woman is to be strongly condemned.

The fifth point is in reply to the objection that may be made to this

theory, which is, that these flat breasts and torpid uteri and ovaries

are but the result of close confinement, want of exercise, etc., but

you will please remember that a great number of these women do

not seem to be in ill health outside of the diseased female organs, and

that this physical deformity of so many thousands of our American

women cannot be reasonably attributed solely to a lack of physical

exercise, a glance at the domestic life of man from the earliest

historic times to the present will abundantly prove ; for, in all ages

and countries of the world, the life of women of the most cultivated

and wealthy classes has ever been severely sedentary. Kings'

daughters wrought needle work in the days of Solomon. Andromache
and her maids were engaged with their looms and tapestry from

morning till night; and from Helen to Queen Elizabeth and Martha

Washington "woman's sphere" has always and everywhere been in the

house. But, if we judge from the paintings and sculpture of those

times, they do not lack in those exquisitely beautiful proportions which

so charm us, and queens and princesses were happy in giving suck to

their babes.

The instances in which women are represented, on the battle field,

in the cabinet, in the chase, or at the plow, are rarely exceptional, and
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those who were distinguished in war, literature or state-craft, left no

children, at least none who were in like manner famous. The same

illustrations answer to disprove the theory that mothers must be

highly educated in order to produce intellectually good offspring.

From all we can learn of the life of the women to whom I have

alluded, and judging from what we know of the present social con-

dition of women in those countries now, we have no reasons to sup-

pose that they ever made an effort that could be called mental, and

who will lightly estimate the mighty influence of their children? The
Turkish, Arab and Brahmin women, living, as we have every reason

to suppose, as their mothers did thousands of years ago, who never

go outside the walls of the harem, are the mothers of men, who, if

they had American or English training, would have rto superiors in

power of intellect on the face of the earth.

In this paper I have not sought to bring reproach upon mental cul-

ture. Physically, we can all put forth a certain amount of effort, not

only without injury, but with benefit, and the same is true of the

powers of the mind. What it seems to me that, as guardians of the

public health, we ought strongly to protest against, is the pernicious

forcing of a girl's mind into channels not designed for her by nature,

and exhausting, by continuous labor, those forces that God intended

to develop her organs of generation and to supply food for her

offspring.



Public Health,

BY F. J. BANCROFT, M. D.

Eminently useful lives have, at all periods of the world's history,

been held in high esteem by the public, and their end followed by

general mourning. But life among the toiling masses, and its worth

to the State, has not been fully appreciated until within a few years,

and it is probably this reason which has caused in many nations of

the past, and in some of the present day, a recklessness in the sacri-

fice of humanity.

In the past, wars of a most blood-thirsty nature were carried on

with no organizations for relief of the wounded. Plagues swept over

the land, taking millions of valuable lives, with but feeble, or no efforts

made to stay their progress by the different governments affected.

It is estimated that during the middle of the 14th century, in Eu-

rope alone, nearly twenty millions of lives were sacrificed by the

ravages of the plague. It re-appeared in different parts of Europe

in the 16th, 17th, and 18th centuries, and again in the 19th century,

about two years ago, but at this last outbreak, it was so thoroughly quar-

antined by the Russian government, that its further spread was pre-

vented. No less efficient was our own Board of Health in confining

the yellow fever to Memphis during the past year; and during all the

late wars, the percentage of valuable men snatched from the ranks of

sick and wounded by medical and surgical care and appliances pro-

vided by the governments of Christendom, has been commendably

large, especially in comparison with the results of those times and

climes where the only efforts made were for annihilation, or conquest.

In China and India at the present day, when parents have more

children than they can well provide for, the new-born babe is left to

die of exposure and starvation. But " very different is the feeling

among the enlightened members of Western modern civilization.
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The utmost efforts are constantly bent to keep alive the old, the in-

firm, the invalid and the babe. Even the unborn and not viable foetus

is protected in its life by stringent enactments. Murder is construed

as the highest crime of the law. Hospitals and dispensaries, homes

and refuges open their charitable doors to a large percentage of the

aged, sick and helpless. Such institutions are almost a creation of

modern times. They were, indeed, occasionally heard of in the mid-

dle ages ; they at least existed in Ancient Greece ; but they occupied

no prominent part of the public attention ;

" * resulted in no general

benefit.

From the knowledge that by every case of sickness, and in every

premature death, the wealth of the State is diminished in proportion to

the productive power of the person ill, or dead, there has arisen a

greater regard and respect for human life, and to this cause, aided by

the promptings of individual benevolence, may be attributed the legis-

lative acts for the establishment of such sanitary rules and institutions

as aim to prevent the propagation and spread of disease. These laws

and measures are but few and feeble compared with the great evils

they have to combat, but are as great as could be expected when in-

duced only by this cause, which is low indeed in a humanitarian point

of view.

For when we see that the great religious sects, which have been for

ages accumulating their billions of property, and which annually

spend millions in teaching the methods of obtaining happiness in a

future life, teach little in reference to physical health, and the happi-

ness and power for good it will give to this present life; but, on the

contrary, exhort to crucify the flesh, can we wonder that no higher

motive than the one suggested, should influence officers of the State?

And yet, the only one of the Ten Commandments to which a

promise is affixed, is that to which is added, as inducement for obe-

dience, " That thy days may be long in the land which the Lord thy

God giveth thee." Solomon, the wisest of men, used as his strongest

and most frequent argument for love of God and His laws, " For

length of days, and long life, and peace shall they add to thee." And
the Lord Jesus healed and cured and restored the dead to life saying,

"The Son of Man is not come to destroy men's lives, but to save

them." Wherefore it would seem most natural that all who feel they

are here to do the will of Him who sent them, should desire for

themselves and all mankind, long, healthful life in which with clear

head, strong arm, and unfaltering foot to advance His glory.

* Quoted from the Medical and Surgical Reporter.
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One thing is certain; it is just as much the duty of our clerical

brethren to show by precept and example, the sin of neglecting the

body, "which is the temple of the Holy Ghost," as it is ours to turn

attention to the Great Physician of Souls, when perhaps spiritual

counsel would be received from no other source.

Understand me, I do not in the least undervalue what good has

been, and is being done by Christian benevolence for the amelioration

of suffering; but there is a wonderful and painful deficiency in efforts

for prevention thereof.

But, whether or not the Church and State will give energetic help

in the great undertaking, the medical profession, familiar with the

causes and history of preventable disease, must be active and constant

in the work of systematically warding ^sickness, the noblest by far,

as, perhaps, the most difficult prerogative of our profession.

The question arises how can this be best accomplished ? Evidently,

enlightenment of the great masses of the people upon the known

causes of diseases, is the first thing to be done. Then we can expect

better sanitary laws and the thorough enforcement thereof; for, as a

rule, legislators do not lead the people, but their enactments represent

the wants of the people. And, to locally narrow the question, what

shall the physicians of Colorado do in this line ?

Dr. H. R. Storer says : "A health resort or climate cure is nothing,

if not clean; and cleanliness, unless it be perfect and thorough, both

without doors and within, is apt to be for invalids, and of all things,

itself the most unclean. That is to say, delicate persons, predisposed

to injury from even trivial causes, are apt, if they are recommended

to a special place as best adapted to their case, or condition, particu-

larly if by their physician, to be off their guard, and receive, perhaps,

irremediable harm."

Because nature seems to have intended our State to be a sanitarium

for consumptives and other invalids, and because its reputation is

world-wide, therefore the sanitary condition of our towns and ranches

becomes a matter of direct importance, not only to ourselves and to

all who come to us for health's sake, but to all members of the medical

profession in America.

Already this Board, as a whole, and its members individually, have

attempted much in this line, and public attention has been quite gen-

erally aroused and enlightened, but each citizen must be actively

interested, or the work can never be thoroughly done. Sanitary organ-

izations, composed of citizens, should be formed in every community,

and in their establishment, the facts collected by, the motives govern-
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ing, the rules made by the "Sanitary Protection Association," of New-

port, Rhode Island, will commend themselves strongly to our atten-

tion and approval. For the benefit of those who may not have the

Transactions of the American Medical Association for 1879, I have

copied some of the rules governing the Newport Society.

" The objects of this Association, based upon that recently found so

successful at Edinburgh, and the first of the kind so far as known,

as yet established in this country, are threefold.

1. To provide its members at moderate cost with such advice and

supervision as shall insure the proper sanitary condition of their own

dwellings.

2. To enable its members to procure practical advice on moderate

terms, as to the best means of remedying defects in houses of the

poorer class, in which they are interested.

3. To aid in improving the sanitary condition, ancl consequent

good repute of the city, by following such course as in the opinion of

the council may seem calculated to promote this object.

Each member shall be entitled to the following privileges in respect

.of property within the municipality of Newport

:

1. A report by the inspecting engineer of the association on the

sanitary condition of one dwelling or property, with specific recom-

mendations, if necessary, as to the improvement of drainage, water

supply, and ventilation ; and a report upon the purity of drinking, or

cistern water, by the chemical analyst. These reports will be ob-

tained upon joining the association, or as soon thereafter as may be.

Should the inspecting engineer consider it necessary for the thorough-

ness of the examination, to employ a laborer for opening wainscotings,

lifting floors, digging along the course of a drain, etc., the actual ex-

pense of the same, will be charged to the member interested.

2. A report upon the ventilation, etc., of any school-house, church,

or other public building, whose sanitary condition, if faulty, may im-

peril the health of a citizen, or member of his family. The expenses

of such inspection will be met from the general fund of the Association,

and the reports thereof be accessible, upon application, to every member.

Let us suppose that the sanitary arrangements in a house have

been well designed ; nevertheless, without continual skilled inspection

no safety is to be had. The cause is analogous to that of the use of

a steam boiler. This boiler may be well designed, well made and

properly used, nevertheless, day by day it decays, and in course of

time it must wear out. Then comes explosion and loss of life. This

is no fancy picture ; systematic inspection is resorted to by every con-
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scientious user of steam power, and in their factories it has practically

abolished explosions of this class.

Now, drains, lead and iron pipes, cisterns, valves, traps, and all the

sanitary arrangements of a house are as subject to decay as a steam

boiler. Their decay is more fatal than the rust of the iron boiler

plate, or the wasting away of the boiler stay. For one life lost by

boiler explosions, hundreds are lost by the decay and wearing away of

our sanitary appliances, and yet, systematic inspection of drains and pipes

in our houses, is to-day almost a novel idea, and a wholly novel prac-

tice. The decay and failure of drains and pipes is especially dangerous,

because these are invariably out of sight. The lead or iron pipes are

gradually eaten away until large holes admit sewer gas behind the panel-

ing, and so into our bed-rooms. Yet no greater warning is given than a

slight closeness in the room. Drains crack under ground, as old or

new houses settle, and the sewage pours into the basement.

The servants complain of rats and bad smells, but the evil grows

so slowly that we are not forced into action on any one day. Cement

crumbles away from joints originally well made, and then at the junc-

tion perhaps of an expensive leaden pipe, with a well laid drain, we

have a hole big enough to put a hand through, and up through this

hole, day and night, sewage gas pours into the house
;
yet the house

is considered remarkably sweet.

The ventilating openings, carefully provided by the architect, or

engineer, are closed by dirt, by careless or ignorant servants and

workmen, or even by birds' nests, and no one is at all the wiser, until

disease breaks out. Not unfrequently the passage of the sewage

through the drain is wholly interrupted by the mere accumulation of

kitchen grease or rags; then, while the sewer retains the solid filth,

the liquid oozes out at every pore, and still no harm is suspected.

These accidents are samples of ordinary and inevitable decay, even

when work has been well designed and well executed. There is but

one safeguard, systematic inspection. To insure a healthy house, we
must not only design the drains and pipes well, see that they are well

executed, but we must have them systematically inspected."

The adoption of such societies as the above named, should be

recommended in every town ; in many places the water supply is not

received through pipes, and pipe drainage in houses is not employed,

but there are many other sources of sanitary evil attendant upon

simpler domestic arrangements
; and organization for the study of san-

tary subjects and the protection of health and life, can not but be of

great benefit to all concerned.
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The physician, in his daily walk among his patients, should teach

them about methods of ventilation, when it is needed; about hygiene

in attire, when it is needed; about food and its nutritive values;

about hereditary influence upon offspring; and about the possibility

of keeping off the preventable diseases. Whenever and wherever

disease caused by local influences appears, it is a physician's duty to

ascertain, if possible, its true cause, and point it out to those liable to

be affected by it, as a warning, giving at the same time instructions as

to the further avoidance of such evil. And upon the appearance of

contagious diseases, he should clearly teach all of the precautions

necessary to prevent their spread.

Thus and thus only, can we discharge the responsibility resting

upon us in our professional capacity, and in these ways, we can and will

accomplish much of important benefit, not only in individual cases, but

for our respective neighborhoods and for the reputation of our State.



Observations at an Altitude of 10,025 Feet.

BY D. H. DOUGAN, M. D.

An attempt to estimate the influence that altitude alone may exert

on health and disease is attended by many difficulties, from the fact

that all vital phenomena are influenced by surroundings of such mul-

titudinous character that it is impossible to study the effect of any one

condition separately ; so that an enumeration and analysis of such

facts as come before us in connection with altitude, must be regarded

also in association with the many causes that combine in the forma-

tion of the result.

High altitude implies necessarily certain atmospheric conditions

other than rarefaction of the air, the most uniform of which are a low

average temperature, great variations between the temperature of day

and night and a dry atmosphere. These conditions viewed alone

would in the main be conducive to health and longevity. Naturally

we should expect them to act as a stimulant and tonic upon the human
system, increasing its power of resistance to disease, and tending to

the development of the highest types of health : while at the same

time they would lessen the activity of many causes that are universally

regarded as potential in the production of disease.

In a general way, it may be said that the atmosphere of an altitude

such as ours, (10,000 feet above sea level) acts as a stimulant. To
one in perfect health this is manifested by a feeling of exhilaration

when he first comes under its influences ; all the functions of the body

are quickened, the appetite increases and digestion improves, lassi-

tude gives way to energy and vigor, and the activity of body and mind

by day, are followed by sound and restful sleep. Upon some forms

of disease this stimulation acts beneficially, while npon others the re-

sults are the reverse.

Among the first, and perhaps, most important effects exerted by al-

titude is an increase of chest capacity. Examinations for life insur-
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ance show that our people have a greater degree of chest expansion

than is the average, while the number of respirations is not increased.

This increased expansibility is not an evidence of increase in the ac-

tual surface of lung tissue, but rather the result of its more utilization.

Under ordinary conditions a considerable portion of lung is occupied

by residual air and kept as a kind of reserve for emergencies, one of

which is presented by elevation. Altitude diminishes atmospheric

pressure and reduces the quantity of oxygen in a given volume of

air. In order then to obtain the usual quantity of oxygen, an addi-

tional volume of air must be inhaled with each inspiration, and thus

the residual space in the lungs is brought into action. While the ex-

pansion of the lungs is thus increased, the reserve space is correspond-

ingly diminished, and as higher altitudes are attained the diminution

continues till more rapid breathing is required to sustain even ordi-

nary effort.

This effect of altitude, in its thorough utilization of the respiratory

surface of the lung for ordinary exertion, must of necessity have an

important influence over the course of a disease such as pneumonia,

where inflammation disables a portion of the lung, and its retirement

from the office of furnishing oxygen to the system, can not be com-

pensated by the more perfect office of its remaining portion. This

may, perhaps, explain, in part at least, why the mortality from pneumo-

nia is increased with altitude. For though we may deny that the

causation of this disease is favored by altitude, or those conditions al-

ready named as accompanying altitude, except when associated with

other factors, to be referred to hereafter, it will be admitted that alti-

tude in itself or diminished density of the atmosphere may have an

important bearing on its mortality.

While the above conditions, which we have rated as inseparable from

altitude, and necessarily to be considered in connection with it, have

a general influence conservative of health, we find that, as a matter

of fact, we are not free from visitation of disease, and we confess, with

reluctance, that our death rate is large; and an opinion, almost uni-

versal, has gained among the non-medical portion of the community

that in some way or another altitude is responsible for the larger por-

tion of our death rate. This reference of the cause of disease and

death to an intangible influence, is somewhat akin to the disposition

many good people evince of attributing to Providence the deaths

caused by filth, exposure, or other avoidable causes.

Among the diseases occurring with us, a large proportion are such

as the Laity usually ascribe to the effects of cold or "taking cold."
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Among these are pneumonia, bronchitis, tonsillitis, rheumatism, ery-

sipelas, and other inflammatory affections. In addition, we find, as our

town grows older, and the population more dense, a prevaleno

essential fevers, such as typhoid, scarlatina, and diphtheria, diseases

that were almost unknown at this altitude until within late years,

when the change occurred from a sparse population, with estab-

lished habits, to that of an immense accumulation of people, hastily

collected, and living without due regard to the requirements of

health.

Among the causes of disease as observed at this place, a fair esti-

mate would place altitude and climate as among the least, if indeed,

they were not taken entirely from the list and placed among the pre-

ventives. At no place, perhaps, within the domain of civilization can

be found a people living contentedly under such disadvantageous hy-

gienic surroundings. First, we may notice the great exposure entailed

by the employment of the miners and prospectors ; ten hours of each

twenty-four spent under ground, in shafts and tunnels, often in foul

air, and with their feet and bodies wet with water from above and be-

low, such is the life of many ; while in the dry and well-ventilated

mines are apt to be particles of mineral suspended in the atmosphere,

acting as an irritant to the lungs, and by absorption, giving rise to

frequent cases of lead poisoning. If the men occasionally feel the

hardship of such a life, there is another and worse phase of their sur-

roundings that elicits no murmer of discontent. When the day's

work has ended, the boarding house is the home of many, and here

poor cooking and closely crowded sleeping lofts fail to produce the

comfort that should be the lot of every laboring man. Cabins and

bachelor's fare satisfy many, and can hardly be considered an im-

provement on the boarding house system. In each, cleanliness is dis-

regarded to an astonishing degree, the bed a pallet of hay, without

sheets, and the blankets scarcely ever aired or exposed to the sun-

shine. Conditions such as these predispose to disease far more than

any influence of climate or altitude. To be sure, not all the mining-

population so abuse themselves; some of the boarding houses are

comfortable, but all are indifferent as to sleeping quarters
;
these are

usually left entirely to the care of their occupants, whose only interest

seems to be that they are sufficiently warm. Many have families and

live at home, and these enjoy such degree of comfort as their means

allow and their inclinations dictate.

But it is not alone the mining population that live under disadvan-

tages. In the city proper great numbers of people live in houses that
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do not afford the proper protection from vicissitudes of temperature,

thin board houses, unplastered and standing on posts for a foundation,

still serve as homes for many who, uncertain of the permanency of their

residence here, desire to avoid the expense of more costly buildings.

In the above, are apparent both predisposing and exciting causes of

much disease. Hard work and bad air by day, and worse air by night

can hardly fail to exercise a vitiating influence on any except the

hardiest constitutions, while the frail protection against the extreme

changes of temperature, that occur every twenty-four hours, invites

the usual consequences of exposure, and the result is seen in coughs,

colds, congestions and inflammations of the various textures of the

body.

While the greater frequency, if not fatality, of inflammatory diseases

is noticeable, the scale is more than balanced by comparative exemp-

tion from malarial and zymotic diseases. Although the indifference of

the people, and negligence by the authorities of sanitary measures,

have permitted in yards and alleys accumulations of filth scarcely

more deleterious to the public health than the general dumping

grounds close to the city limits, whereon are deposited by scavenger

wagons the offal of a great city, its reeking vapors borne by the

winds over the place from which its not more poisonous substance

has been hauled at great expense, yet the purity of our atmosphere

is such that it has acted as a disinfectant, and in a great degree these

masses, consisting of all manner of filth from stale eggs to dead horses

and mules, have been prevented from causing what the folly of people

and culpability of officers have invited, viz.: endemics of those

diseases that originate in decomposing animal and vegetable matter.

Malarial diseases do occur, however, and typhoid fever is year by

year gaining a foothold, giving evidence that we can not always

depend on the influence of our climate to prevent the development of

morbific elements. Certain it is that if we are to take the position

our climate should entitle us to as a sanitarium, more attention must

be paid to public and private hygiene.

There are good reasons for believing that our mountain air would

have a beneficial effect on the earlier stages of tuberculosis. The

cases of consumption that do come under observation, however, are

so few that statistics are unavailable, but it is only reasonable to con-

clude that the clear, pure, invigorating atmosphere of our summer
season would exert a tonic effect on a system enfeebled by pulmonary

disease, and the few cases available for study indicate that it also has

a specific influence in arresting the morbid processes in the lungs. If
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cavities of considerable size have formed, the probabilities then are

that no improvement need be expected, but rather the reverse.

Of the diseases specially pertaining to childhood we find all, or

nearly all, of them possible. Diphtheria, scarlet fever, measles,

munlps, whooping-cough, cholera-infantum, have each announced

their ability to become as fully developed here as elsewhere. As yet

none of them have prevailed as epidemics of as malignant form as

they often do in lower altitudes, their special causes being doubtless

held somewhat in check by our colder climate. Individual cases may
be as severe and as fatal as elsewhere, but the degree of contagious-

ness is greatly lessened and as a result the ratio of diseases of

children is much below the general average.

In former years an idea prevailed and was generally accepted that

wounds of all kinds occurring in this altitude were apt to be followed

by erysipelatous inflammation. Further observation has shown that

such wounds follow the same law here as elsewhere, and that atten-

tion to cleanliness, care and dressing and regard to the general health

are rewarded usually by excellent results, the proportion of excep-

tional cases being no greater here than in lower altitudes.

A review of the subject leads to the conclusion that while the

tendency to acute inflammatory affections may be promoted by our

extreme daily changes of temperature, the average influence of the

climatic conditions found here is favorable to health. While a greater

number of cases of pneumonia occur, these are largely the result of

exposure, and when fatal it is often because of the absence of proper

care, comfortable habitations and suitable nourishment. On the other

hand we find the diseases that are so common at lower altitudes com-

paratively rare in this, and some of them, such as consumption,

almost unknown, and this, notwithstanding an almost total disregard

of all hygienic knowledge. When our people shall have learned the

value of comfort in living, and have been taught to know that in the

refuse about their doors they are furnishing a lurking place for dis-

ease; when officials realize that acres of filth lying for a year within

a mile of the city may poison the air that all must breathe, and are

convinced that the effectual destruction of the same is a matter of

equal importance with other municipal legislation, we may hope to

show to the world the beneficial effects of a climate whose atmosphere

is one of absolute purity, whose winds coming from fields of snow

and blowing over vast forests of perfumed pine bring with them no

germs of disease.





A Few Thoughts on acclimation,

BY W. EDMONDSON, M. D.

Twenty-five years ago the Rocky Mountains were generally believed

to be uninhabitable during the winter season. In the autumn of the

year 1859 there appeared in one of the leading monthly magazines of

America an article warning all persons who contemplated going out to

the Pike's Peak gold regions against so perilous an undertaking dur-

ing the fall of the year. The article stated that the fact was well

known that after the first of November all this region became unin-

habitable on account of the immense falls of snow, which filled the

deep mountain gorges to a level with the surrounding summits, thus

consigning to an inevitable death all who might be mad enough to

attempt remaining through the winter. The gold seekers who visited

Gregory Gulch, the present site of Central City, during the summer of

that year fully believed this statement, and in consequence of this

belief when the first fall of snow came, sometime during the month of

October, it created such a panic in that already populous mining

camp as has seldom been exceeded anywhere. Almost the entire

population was wild with terror, and, without taking thought of their

worldly possessions, thinking only of saving themselves from what

they believed to be impending death, they started on foot by scores

and by hundreds for the plains, anxious only to get out of the moun-
tains before the snow should reach such a depth as to bur)- them alive.

This happened more than twenty years ago, and the lapse of time

has shown how groundless were these fears. Snow of a depth at all

extraordinary is never seen in the mountains at the altitude of Cen-

tral City. The regular routine of business, the various industries

which make up the activity of a prosperous mining town, have never

been materially impeded for a single day by the severity of the climate.
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But in the permanent settlement of a tract of country like the one

under consideration there was involved a deeper question than was

likely to occur to the pioneer gold seeker—the question of acclima-

tion—the question as to whether (even if the snow storms did not

drive him away) there might not remain yet other agencies connected

with ciimate and altitude, which would forever debar him and all his

race from obtaining a permanent foothold in these wild regions,

which, from primeval ages seemed to have been the natural home of

the sullen bear and the cowardly panther. A negative answer to the

above question was by no means an immediate certainty.

Fevers of various types, some of them very malignant, and all of

them the outgrowth of violated hygienic laws—fevers which might

have been warded off by the observance of those laws—were charged

up to the account of these innocent mountains, and for many a year

to come the term ''mountain fever" will continue to be a popular mis-

nomer in the mining camps of Colorado.

Dr. J. C. Nott, in his work on Indigenous Races, very justly re-

marks that all races of men have their appropriate geographical

ranges, beyond which they cannot go with impunity, and that we
have no records to show that a race of one extreme of latitude has

ever been acclimated to the opposite. Among other instances of this

law he cites the fact that the Scandinavians in the tropics become-

tanned, emaciated and debilitated ; whereas the negroes steadily de-

teriorate in a northern climate, and that the mortality of the blacks in

the Northern States averages about double that of the whites.

That the change of climate which the larger portion of the inhabi-

tants of Colorado have undergone, is not of the extreme nature of,

those just mentioned, is well understood, and there can be little doubt

that the European race will, in time, become fully acclimated to every

portion of the Rocky Mountains at present inhabited.

Acclimation has been defined to be a change in the organism pro-

duced by a prolonged sojourn in a place whose climate is different

from that to which one is accustomed, and which has the effect of

rendering the individual who has been subjected to it, similar in many
respects to the natives of the country which he has adopted.

Inasmuch as the districts under consideration have never had, so

far as our knowledge extends, any permanent human inhabitants, the

latter part of this definition is in the present instance irrelevant, and

I pass to the consideration of a few practical points, which relate to

the subject under discussion. Without pretending that I have made
a close study of the subject, or that my opportunities for observation



THOUGHTS ON ACCLIMATION. I I 3

have been great, I desire only to call attention to some of the means

whereby an unacclimated race may best avoid the evils of living in a

climate to which it is not fully adapted, and pursue the avocations

incident to life in such a region with the least detriment to health or

danger to life.

Almost all of our present population of adult age have formerly

lived in localities lying outside of the tropics, the altitude of which is

comparatively near that of the level of the sea and the surface of

which is comparatively even. Their ancestors have for many centuries

inhabited similar districts. We may assume, therefore, that they

possess the peculiarities of temperament and physical development

which adapts them to a residence in a temperate climate, but a climate

subject to extremes of heat and cold. The diseases from which they

and their ancestors have suffered, and to which they may still be in-

clined, are the diseases of the north temperate zone. They have left

a climate which has done much to form and shape their physical

attributes, and they have ventured on the experiment of living in the

Rocky Mountains. That phase o{ climate which consists of the change

of the seasons is probably the least of all the changes to which they

have subjected themselves. The summers are cooler and the winters

are longer than those to which they have been accustomed, and the

fall of rain and snow is not so great ; but in all this there is nothing

likely to have much effect, and certainly no detrimental effect on the

most susceptible constitution.

The dry and rarrfied atmosphere in which they are henceforth to

pass their lives is a matter of more importance. I have already stated

in a previous paper that its ultimate effect on the individual I believe

to be deleterious, but what is to be its ultimate effect on the race after

the lapse of sufficient time I hesitate even to guess ; but that after a

few generations the race will become characteristically spare, wiry,

sinewy and energetic, I strongly suspect. The tendency in the indi-

vidual is certainly in this direction, As I have already remarked in

the paper alluded to, the nervous system is stimulated, and the result-

ing elasticity of mind and body invites to harder work than the

system can continuously endure, and after a longer or shorter period

comes the unpleasant reaction. The system is unstrung and complete

rest or absence, more or less prolonged, from the mountains is neces-

sary to recuperate it. Also, in every acute disease, prostration is apt

to manifest itself early and to last long, and, after making due allow-

ance for the depressing effects which a diminished supply of oxygen

must produce on a vitality already depressed by disease, it seems
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probable that the prostration is greatly due to the fact that the nervous

system has been previously overtasked. According to this it would
seem that persons in good health should avoid all habits which tend

to excite and stimulate; and that the use of alcoholic and other stim-

ulants cannot be indulged in to the same extent as in most other

localities without more serious consequences. I do not believe that

the climate of Colorado invites to artificial stimulation. All those

countries where an habitual resort to the same is least detrimental to

the physical well-being, are, in their meteorological attributes, widely

different from Colorado. In the British islands, as in Holland and

the Scandinavian Kingdoms, distilled liquors are indulged in from the

cradle to the grave, without the same amount of detriment and with-

out the same tendency to gradually progressive immoderation that

characterizes their use here. But the folly of stimulating where over-

stimulation already exists, is too manifest to be insisted upon.

The next consideration to which I wish to call attention is the

relation which the excessive unevenness of the surface of the country

bears to acclimation, and this is perchance of greater importance than

a first glance would seem. When we consider that the majority of

the inhabitants have been accustomed to locomotion on comparatively

level ground and in an atmosphere not at all rarified ;• that they have

the muscular development that fits them for such locomotion; that the

heart, lungs and nervous system are adjusted to the amount of

functional exertion which a life in such a locality demands ; and when

we consider that this adjustment is suddenly broken up, we may
reasonably expect that some portion of the animal economy will be

subjected to an unwonted strain. Consequently when the immigrant,

feeling fresh and buoyant, starts out to walk up an inclined plane with

the same rapidity of motion to which he has always been accustomed

he becomes suddenly aware, after a time, that there is something

wrong with him. He pants for breath, and his heart beats with pain-

ful violence and he is for the moment completely exhausted. He
now realizes fully, perhaps, for the first time, that he is a stranger in a

strange land. He learns by experience that he must adapt his gait

to the path over which he travels or suffer serious consequences.

Unhappily the warning is not always observed, and the neglect of it

is a prolific source of ill health in those who arrive in the country

physically sound ; and it is the first duty of the physician to warn

every invalid who visits the mountains against too rapid walking, for

there is no surer way of his depriving himself of all the benefits he

is likely to receive than the indulgence in so pernicious a habit. It



THOUGHT.- ON \c< MM VTION.

is also hurtful to delicate children, and T recall to mind instant i

•

where serious harm was unwittingly done, as I believe, by sending

such children day'after day up the long, steep incline which lead tin m
to the school-house.

This continually walking up hill and down hill, seldom or never on

level ground, is doubtless far more detrimental to women than to

men, and it probably has its full share in developing or aggravating

those derangements and diseases of the female pelvic organs which

are so common. The frequency or monorrhagia and of post partum

hemorrhage in many portions of the mountains may have its origin,

at least partially, in the same cause. Of all the untoward effects of

climate that I have met with, these latter seem to be the most lament-

able. I have met in Gilpin county with cases of menorrhagia so in-

tractable that only temporary relief could be obtained, and the same

patients have been speedily restored to health by a removal to the

lower altitudes of the plains. In remote districts of the mountains,

where no physician is to be had, this tendency to flooding materially

increases the dangers of child-birth, four deaths having taken place

from this cause, within a few miles of Central Cty, within the last

year and a half.

In the older settlements of the mountains well ventilated and health-

ful dwellings are happily the rule, but, even there, altogether too many
exceptions are found. It is much to be regretted that a plan of

architecture that was much in vogue twenty years ago has not been

abandoned in gur mining camps. An excavation is made in the side

of a steep hill, usually near the bottom of a narrow ravine, and the

house is erected so that the sides of the excavation form the entire

rear wall, as well as the larger portion of the ends of the building.

In the front wall, the only one standing entirely above ground, a rude

doorway is placed and sometimes a window. The roof is constructed

of limbs of small trees laid parallel, over which a layer of earth, one,

two, or three feet in thickness, is piled. In this manner warmth is

certainly secured, and so also are dampness, darkness and unwhole-

someness. In dens like these hundreds of men have died of pneu-

monia and typhoid fever, and it seems incredible, but is neverthele is

true, that recoveries from both of these diseases have sometimes taken

place in just such habitations.

In a climate, like the one under consideration, where acute rheuma-

tism and pneumonia prevail throughout the year, I deem it self-evident

that flannel should be worn next the skin both winter and summer, bv

children as well as adults. Aside from the liability to sudden chan
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of temperature which are incident to any climate, there are peculiari-

ties in this regard to which attention may be called. The atmosphere

in a deep, sheltered ravine may be pleasantly warm, while at the same

time at the distance of a mile away, on the summit of an adjacent hill,

a breeze may be blowing which strongly reminds one of the blasts of

winter. It is the lot of many persons to pass back and forth many
items a day between two such localities, and the sudden transitions from

heat to cold may affect such persons very unfavorably. Again, the

temperature of the air in the bottom of our deeper mines remains

very nearly the same throughout the year, so that in summer to one

entering a mining shaft, or tunnel, it is like plunging into a cold bath,

and on emerging from a mine in winter a like sensation is ex-

perienced.

It need scarcely be observed that the wearing of flannel undercloth-

ing does much to prevent the serious consequences which arise from

exposure to the above influences.

Accidents in the mines are more frequent than they ought to be.

A great number of them are, no doubt, due to individual carelessness,

and to prevent them, nothing more can probably be done than for the

mining companies who operate the mines to enforce stringent regula-

tions, looking to the safety of the miners. I believe that most of

these companies are willing to take better care of their employees

than the employees are willing themselves to take.

It is to be feared that there is an increasing tendency, in the older

settlements at least, to introduce the labor of mere boys in the work-

ing of the mines. If this is true it may in the end become a subject

for legal enactment. Growing boys ought not to be subjected to the

severe labor incident to deep mining.



REPORT OF COMMITTEE
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State Charitable Institutions,
ct-a.:ettj".a_:r"X", issi.

DR. D. H. DOUGAN, CHAIRMAN.

Dr. H. K. Steele, President State Board of Health.

Dear Sir : The Committee of the State Board of Health, appointed

by you to examine and report on the sanitary condition of the various

State Institutions, beg leave to make the following report

:

The labor of the Committee was so divided that the examination of

the State University at Boulder, and the Agricultural College at

Collins, was made by Dr. Edmunson, that of the Deaf Mute Insti-

tute at Colorado Springs, by Dr. Anderson, the Insane Asylum at

Pueblo, by Dr. Bancroft and Dr. Anderson, and the State Peniten-

tiary at Canon City, by Dr. Dougan, assisted by the President of the

Board, Dr. Steele. The report of the committee, therefore, consists

of separate reports, on the various institutions, which are herewith

transmitted.

D. H. Dougan, Chairman^

F. J. Bancroft,

H. A. Lemen,

B. P. Anderson,

W. Edmunson.

REPORT ON THE PENITENTIARY.

The inspection of this institution was made by the Chairman of

the Committee, accompanied by Dr. H. K. Steele, President of the

Board.
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The State Penitentiary is located at the western extremity of the

town of Canon City, near the mouth of the Grand Canon of the

Arkansas river. It is well protected by the mountains from winds,

and its frontage toward the south and the open country secures an

abundance of sunshine, its grounds are traversed by a large ditch

bringing a plentiful supply of fresh pure water from the Arkansas

river ; this ditch also, at present, furnishes the water supply for the

town below, but so carefully is it guarded that its current suffers no

contamination in its passage through the prison yard.

The prison proper consists of two stone buildings, each of which

were originally 44x70 feet in size. The eastern building is now being

enlarged and when completed will be 44x166 feet ; the walls and floors

are of stone, and high windows on either side admit plenty of light

and sunshine ; the cells are arranged along the centre of each build-

ing, facing toward the walls, from which they are separated by a wide

corrider that extends entirely around the system of cells. They

are built of brick, with grated doors of iron ; they are three tiers

in height, the second and third tiers surrounded by a railed platform

or verandah and reached by an iron stairway at the end facing the

entrance of the building. In the west building are forty-eight cells,

each five feet wide by seven and a half feet long. Each cell con-

tains two single bunks or beds, one above the other, so arranged

as to be folded against the wall when not in use ; the furniture of each

bed consists of a straw mattress, and two pair of warm blankets of

regulation stripe. The door of each cell is a cross-barred grate, per-

mitting free ventilation from the corridor ; a flue leads directly from

each cell out through the roof and provides free circulation of air, as

was proved by burning paper on the floor, the smoke and flame of

which passed freely upwards ;
immediately under each flue is a recess

in the wall in which is placed the night bucket, the effluvia from

which pass immediately upward without contaminating the atmos-

phere ; so perfect is this system of ventilation that in this building no

unpleasant odor could be detected in either cell or corridor. At

present the corridors of this building are occupied by a large number

of sleeping bunks owing to the lack of cell room ; this arrangement

which is attended by much danger as affording means of planning and

attempting escapes will be abandoned as soon as the extension of the

east building is completed as this will give cell room to all the con-

victs.

The east building is the older of the two ; its cells are 6x8 feet in

area and 7^ feet high and each contains also two beds ; the beds are
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at the back end of the cell and the flue opening is just above the up-

per bed; here the night bucket must be placed on the floor in front

of the beds and all vapors pass immediately over the sleepers, a sys

tern of ventilation far inferior to that of the west building ; in the ex-

tension now undergoing completion, it is only better by having a

communication with the flue both above and below ; the committee

would have been pleased to see adopted for this new portion of the

building, the very excellent system of ventilation found in the west

building.

Thus far no system has been adopted for warming the prison ex-

cept by stoves, the very mild climate of this region making it less a

matter of necessity than it would be farther north, but a boiler house

is now being erected, and when completed the buildings will be

heated by steam pipes.

The cells and corridors are kept neat and clean ; many of the life

prisoners and those having long sentences to serve, have hung pic-

tures on the walls of their cells, and otherwise endeavored to beautify

their narrow "homes;" personal cleanliness is provided by compelling

each prisoner to bathe at regular intervals.

The occupation of the prisoners is of different kinds ; the constant

extension of old buildings, the erection of new ones and the procur-

ing and preparing of material therefor, with the demand for the same

material from outside purchasers, gives employment to quarrymen,

stone dressers, masons, blacksmiths and carpenters, while a large

number are employed in the shoe shop. This establishment is a

three-story building well lighted and ventilated, and in its appoint-

ments compares favorably with manufacturing establishments gener-

ally. Ranged along one side of the yard, and against the wall form-

ing one of its boundaries, are the blacksmith shop, carpenter shop,

kitchen, dining room and store house. The shops mentioned might

have passed for departments of a prosperous manufacturing establish-

ment, had not the uniform of the workmen betrayed their character.

Everywhere about the shops and yard were observed a quiet and

apparently contented industry.

On Sundays and holidays, and when in summer the long days fur-

nish light after working hours, the monotony of the prison life is re-

lieved by a small library, accessible to all the prisoners, and contain-

ing a fair supply of the better kinds of literature; this library is en-

dowed by a fund received as admission fees from visitors, and though

the policy of charging an admission fee at a public institution is ques-

tionable, the use to which it is devoted in this institute is a laudable

one, and perhaps justifies the practice.
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The punishment visited on recusant prisoners is either the cold

water douche, or the dark cell, as the warder may select ; in warm
weather, when no physical harm might be expected from its employ-

ment, the douche is usually selected. The prisoner is tied to a post

or tree and the stream from a hose attached to a force pump, di-

rected against his breast and face until he yields and promises future

obedience, the duration of his punishment is thus within his own con-

trol ; this form of punishment is only inflicted in the presence of the

attending physician. In cold weather, when this manner of punish-

ment might be inimical to health, it is exchanged for confinement in

a dark cell, where, without bedding or furniture of any kind, and on

a bread arid water diet, the prisoner remains during the pleasure of

the warden, the time being proportioned to the enormity of his of-

fense.

Detached from the main building is a small building provided with

two or three cells. In one of them is confined an old colored man of

imbecile mind. He is impressed with the idea that there is no reason

for his being in prison, and if placed at work in the yard, would de-

liberately walk out of the gate, and the guards, supposing him

an escaping prisoner, would be compelled to deal with him accord-

ingly. When the days are warm he is given the freedom of the

yard, with ball and chain attached, and in inclement weather confined

in this solitary cell. Though not within the province of this commit-

tee, it is difficult to resist the suggestion that his case may warrant

investigation, with a view either to extending executive clemency, or

transferring the poor fellow to the insane asylum.

In the kitchen we found food being prepared for dinner, all of good

quality and well prepared. The bill of fare, though economical,

showed sufficient variety, and the excellent physical condition of the

prisoners gave evidence, that the quantity furnished was not below

their needs. We were assured that, in fact, there was no limit, but

each prisoner ate all he wished at every meal. The dining room had

no furniture except tables and benches, and had just been scrubbed.

The store house was examined, and provisions inspected, without

finding anything that even the most captious person could criticise.

Beef, pork, flour, dried fruits, beans, sugar, coffee, syrup, etc., were of

the best, and gave evidence that contractors were fulfilling their obli-

gations honestly.

The institution has no system of sewerage, nor does it seem prob-

able that one can be provided without detriment to the citi-

zens of the contiguous neighborhood. Below the level of the ditch
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is a large cess-pool, in which is deposited all waste and offensive mat

ter from the entire establishment, and here, mixed with earth and

lime, it is deodorized and disinfected, and rendered harmless and inof-

fensive.

Among the needs of the prison is a hospital; for, while there has

been but little sickness, when it does occur the cells are not suitable

places for the sick. During the summer a tent has served the pur-

pose, but it is, of course, unsuitable, except in pleasant weather.

The number of prisoners at present is 222; during the past two

years, the total number of deaths has been four, of which two were

from chronic and incurable diseases contracted before coming here,

leaving but two deaths from disease contracted within the institution

during that time, an exceedingly low mortality. Pneumonia is a

rare disease within the prison walls, though not especially so in the

city and country adjoining. This might be made use of in an argu-

ment to show that, even at our high altitude, pneumonia is not neces-

sarily a frequent disease, if regular habits, strict temperance and

avoidance of exposure could be secured.

The excellent health and small mortality noted reflects most cred-

itably on the physician in charge, Dr. J. W. Dawson, whose interest

in the physical welfare of his unfortunate charge is genuine and sin-

cere. Your committee desire to express their gratification at the

excellent sanitary condition of the entire establishment, and to return

their thanks to the Deputy warden, Mr. Duber, and to Dr. Dawson,

for their kindness and courtesy in affording them every possible

facility for making their examination. Respectfully submitted.

D. H. DOUGAN.

REPORT ON THE DEAF MUTE ASYLUM, COLORADO SPRINGS.

As a member of your committee appointed by the President

of the State Board of Health to enquire into the sanitary condition

of the various State institutions, I beg leave to submit the'

following

:

I have this day visited the Deaf Mute Asylum, situated at Colorado

Springs. The institution is located one-quarter of a mile east, and

overlooking the town, and consists of a main building, 33x42 feet,

substantially built of stone, and a wing addition, also built of stone,

32x62 feet. The building is three stories, including basement. In

the main building the rooms are situated upon either side of a large

hall, running the entire extent of the building. In the basement of

this portion of the building is the dining room, 15x28 feet. Opposite
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the dining room, and across the hall, is the kitchen, 14^x16 feet.

Next the kitchen is the laundry, 14x15 feet. Opposite the laundry,

and across the hall, is the small girls' sitting room, 14^x15 feet.

In the second story of the main building is a girls' sewing room,

14x15 feet, also a sitting room, 13x14 feet, and, adjacent to the sitting

room, is a bed room, 14x15 feet.

In the third story is the girls' sleeping room, 16x20 feet, containing

six double beds, two large windows, and an open transom. Adjacent

to this room is a bed room (occupied by the Assistant Matron), which

is 75^x16 feet, with one window and transom. On the same floor, on

the opposite side of the hall, is another bed room for girls, 16x20 feet,

which contains five double beds, two windows, and a transom. Adja-

cent to this room is a small bed room, 7^x10 feet.

The wing to the main building is also three stories, including base-

ment, and including a large hall, 8x50 feet. In the basement is the

printing room, 16x20 feet; a boys' sitting room, 16x20 feet; a store

room, 6x14 feet; family dining room, 15x20 feet. At the eastern

end of the hall is the bath room, with hot and cold water. On the

second floor is the parlor, 16x20 feet. East of the parlor are the

school rooms (one 17x20 feet, the other 20x20 feet), both being con-

nected by two large arched doorways—well lighted by six large win-

dows. On the third floor is the boys' bed room, 28x58 feet; eight

double beds. Adjacent to this is a smaller bed room, 8x12 feet. At

the eastern extremity of the hall is another bed room, 8x20 feet.

The principal diet is: For Breakfast—Coffee, light bread, cold meat,

butter, syrup, usually potatoes, and once a week, biscuit ; on Sundays,

for breakfast, beefsteak, fish, or sausage. For Dinner—Three times a

week vegetable or meat soup, baked squash, cabbage or sauer kraut,

roast beef, bread and butter, onions, beans, and potatoes; three times

a week light dessert. For Supper—Tea, cold bread, rice or hominy,

fruit, butter, and syrup. The institution is supplied with water

brought from Ruxton Creek, by the Colorado Springs Water Works.

Leading from the laundry is an iron sewer, which conveys off all

slops, and can be washed out by a hose, attached to the hydrant.

The water closets are situated several yards from the building, are

washed and cleaned often, and disinfected with earth.

The institution at present contains thirty-eight scholars, employs a

Principal and Assistant Principal, a Matron and Assistant Matron,

one cook, one seamstress, and one laundryman. The rooms and halls

were all in a cleanly condition, and well ventilated, the rooms in the
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basement being eight feet high and on the first and second floors ten

feet in height. On either side of the building there is an incline and

natural drainage, the situation healthy, and the sanitary condition of

the institution well looked after and testified to as exceptionally good

by the Institute Physician's reports. I saw nothing in the sanitary con-

dition of the Institute requiring correction.

Respectfully submitted,

B. P. ANDERSON.

REPORT ON THE STATE UNIVERSITY.

The University building is situated on a moderately elevated tract

'of land overlooking the City of Boulder. The site is well chosen,

being healthful, while the surrounding landscape is more than usually

attractive. The grounds and building are well taken care of by an

efficient janitor, and they receive an abundant supply of pure water

from the Boulder City Water Works. On each floor of the edifice

are fifty feet of hose attached, ready for use in case of fire.

The water-closets, both in the building and on the grounds adjoin-

ing, are kept in a very satisfactory condition, and the possibility of

their contaminating the air with unwholesome effluvia is carefully

guarded against.

In the chemical laboratory no means have been neglected for pre-

serving the purity of the air, ample provision having been made for

the escape of gases, for the disposal of slops, etc.

The library, the mineral cabinet, the school rooms, the recitation rooms

have been made as comfortable and attractive as circumstances would

permit. Much credit is due Dr. Sewall, the President of the Faculty,

for his efforts in this direction, for, as originally constructed, the edi-

fice seems to have been but illy adapted for the purposes of a Uni-

versity; a good deal of alterations in the way of removing and inserting

partition walls having been found necessary in order to make it even

tolerably fit for occupancy. A system of ventilation was part of the

original plan of the internal arrangements, but the practical workings

of the same have never been satisfactory. However, the imperfectly

fitting doors and window sashes, the badly constructed floors, the* use

of unseasoned lumber and the inferior workmanship generally, which

characterizes the wood work throughout, have achieved in the way
of ventilation a success to which the skill of the architect was

apparently inadequate.

The building is warmed by means of three hot-air furnaces, situated

in the basement. Taken as a whole, the heating apparatus is defec-

tive in design and construction, being at the same time expensive,
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insufficient and unsafe. The air shafts are needlessly complicated

and tortuous, and when the furnaces are pushed to their utmost

capacity, they do not warm the building sufficiently in moderately

cold weather. These furnaces are already so nearly burned out, that

it is scarcely safe to use them longer. To replace them would be

unwise, for it would prolong the use of a system which ought to give

place to something better.

The health of the students attending the University has been

exceptionally good, no deaths having yet occurred. There was one

case of typhoid fever last autumn, the patient being a young man
residing in the City of Boulder and attending the University. During

the past year two other students were attacked with diphtheria.

There have been no other severe cases of sickness.

W. EDMUNDSON, M. D.

AGRICULTURAL COLLEGE.

Concerning this institution there is little to report. The trustees

have, no doubt, accomplished as much as could possibly be done with

the very limited means at their disposal. They have erected a build-

ing in a healthful locality, upon a tract of farming land containing

two hundred and twenty acres. The lecture and recitation rooms,

and the room intended for the library, are well lighted and sufficiently

ventilated.

The building is warmed by means of stoves, which, in a structure

of this character, is undesirable. A system of steam heating would

be far preferable, as well as more economical.

There are no means of extinguishing fire, no water being supplied,

except filtered cistern water for domestic purposes. A building, to

be used as a dormitory, is under contemplation, but it has not been

built for lack of funds. There are no barns, no stables nor out-

houses, such as a well regulated farm ought to have. There is, like-

wise, no system of irrigation. The absence of all the above essen-

tial appendages to an agricultural college, leaves little work for a

corrynittee of the Board of Health.

To one thing, however, it may be well to call attention. The

scientific study of the diseases which affect the different cereals is cer-

tainly of great importance, for diseased grain may, and frequently

docs, imply disease to both man and beast; but for the intelligent pur-

suit of this subject there is no laboratory, no library, no microscope.

In fact the usefulness of the college will be seriously interfered with,

so long as its design cannot be fully carried out.

W. EDMUNSON, M. D.
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REPORT ON THE ASYLUM FOR THE INSANE.

The Asylum is situated on the Arkansas River, about one mile

west of Pueblo, in the center of a forty-acre plot of ground, portions

of which have been adorned with shade trees. The main building is

brick, 40x40 feet, and three stories in height, with an extension one

story high, 35x30 feet.

On the first floor the office, dispensary, parlor and sleeping rooms

of the resident physicians are located. There are also two dining

rooms, one for male patients and one for female patients ; a kitchen,

with a cooking capacity for one hundred and fifty patients, and a store

room, all of which were in good order.

The second and third stories are devoted entirely to the use of

patients ; in the former is the main sitting room, 20x24 feet, ten feet

high, and an adjoining room, 10x14 feet, which may be considered as

part of the sitting room. The cubic capacity of both is 4,200 feet.

On this floor there are two sleeping rooms, 12x14 feet > ten feet high,

in each of which four patients sleep. Each room contains 1,680

cubic feet of space. There are other sleeping rooms in this story

which give about the same ratio of cubic feet of air to the patient.

The third story consists of one large sitting room, 20x40 feet, and

ten cell rooms, 6x8 feet, and eight feet high. The former is pleasant,

roomy, and healthful, but the latter (cell rooms) are too small for

either health or comfort.

The building is made comfortably warm by stoves. Great care is

taken to keep it as well ventilated as its structure will admit. It has a

bath room and water closet on the first and on the second floors, supplied

by hot and cold water. The water supply is derived from the Holly

works in Pueblo. It is admirably drained by a sewer leading to the

river, which is well ventilated and provided with means for flushing.

The female department is a one-story wood structure, situated

about one hundred feet west of the main building. It contains a sit-

ting room 14x18 feet and ten feet high, which is used by twelve

patients. The cubic capacity of this room is 1,520 feet. There are

six sleeping rooms 8x8 feet and eight feet high, and six 8x8 feet,

ten feet high. These rooms are intended for one patient each.

The food supplied to the inmates was found to be of good quality

and well cooked. A good variety is served daily, consisting of sub-

stantial, fruit and delicacies.

The discipline prescribed for the patients is commendable, the only

punishment employed is the cell room, or sometimes the straight jacket,

and then only in severe cases that are otherwise unmanageable.
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Although the physician in charge was absent on the day of our

visit, cleanliness and good order were found both within doors and

without. A cheerful, healthful condition pervaded the whole institu-

tion. Dr. Thombs has evidently made a success of the Asylum. No
one need look beyond the limits of our State for good care and treat-

ment of this class of unfortunate beings. The only real objection to

the Asylum is want of room, and this is remediable.

It has been found that for each adult, not less than 1,000 cubic feet

of air, either in the living room, or the sleeping room, can be kept

perfectly healthy, or free from offensive odors, no matter what system

of ventilation may be adopted. Now, it will be observed from the

foregoing measurements, that in the male department only 300 cubic

feet of air is allowed to each individual in the sitting room, and from

384 to 420 feet in the sleeping apartments. In the female department,

only 138 in the sitting room, and 544 to 640 in sleeping rooms. It

will be seen that the amount of space allowed each individual is much
too small for continued perfect healthfulness. There are but two

ways in which to remedy this evil, either to reduce the number of

patients or erect additional buildings. Since this institution is, in

every other respect, all that the State can ask, or expect, it would

seem best to enlarge its capacity.

F. J. BANCROFT,
B. P. ANDERSON.
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